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THE ENGINES OF THE 8ST. LOUIS AND 8ST. PAUL. 

When it was first announced that an American ship- 
building firm had undertaken to construct a pair of 
11,000 ton ocean mail steamers, and equip them with 
engines of 20,000 horse power, a doubt was freely ex- 
pressed among the foreign shipbuilders as to whether 
so large an undertaking could be successfully carried 
through. The magnitade and novelty of the task is 
understood when we bear in mind that the tonnage 
was nearly four times and the horse power ten times 
as great as that of the largest steamers that this firm 
had hitherto built for the Atlantic trade. The four 
ships built by the Cramps Shipbailding Company in 
1872 for the American Steamship Company of that date 
were of 3,126 tons register and 2,000 horse power; and 
it was a great step from these ships, excellent as they 
were for their day, to the giant proportions of the la- 
ter vessels, 

The record of the St. Paul and St. Louis, however, 
has more than justified the expectations of their de- 
signers and builders. Both the horse power and the 
speed have exceeded the terins of the contract, and the 
St. Paul to-day holds the record on her own route, 
Southampton to New York, having crossed in 6 days, 
5 hours and 82 minutes, at an average speed of 20°82 
knots an hour, 

The quadruple expansion engines of these ships are 





the largest on this system in the world, and they pre- 
sent many features of novelty in their design and con- 
struction. It is no light task that the engineer sets 
himself, when he sits down at bis draughting board to 
make provision for the creation of 20,000 horse power, 
within the contracted limits of spuce which are as- 
signed to the engines and boilers of a modern Atlan- 
tic liner. Mr. Thom, consulting engineer of the Ame- 
rican line, who is responsible for the general design of 
these engines, has improved upon the common practice 
in large marine engines, by using a much higher pres- 
sure—200 pounds to the square inch—by adopting 
quadruple in place of triple expansion engines, and by 
transmitting the 10,000 horse power of each engine to 
the shafting by means of four instead of the usual 
three separate cranks. 

These features in the engines of the St. Paul are di- 
rectly in the line of development which marine ma- 
chinery has been following since its earliest days, but 
they mark a long step in advance of anything yet at- 
tempted. The expansion of steam of the high initial 
tension of 200 pounds in six cylinders reduces the range 
of pressure in any one cylinder to a minimum, and 
thus gets rid of that most fruitful source of loss known 
as cylinder condensation. The distribution of the 
power among four cranks reduces the pressure upon 
the bearings, and keeps down the size of the low pres- 





sure cylinders. Of course, these advantages are in a 
measure offset by the fact that the number of surfaces 
in frictional contact, such as valves, valve gears, piston 
rings, etc., are multiplied, and the internal friction of 
the engine is theoretically increased ; but the excellent 
working of these engines, which have now been twelve 
months in service, indicates that there is no difficulty 
experienced in actual practice. 

From our engraving, which shows then: as they ap- 
peared in the erecting shops after their completion, it 
will be seen that they are ia duplicate, each set 
transmitting 10,000 horse power to its own screw pro- 
peller. The view is taken from the rear or thrust 
block end, the cylinder over the first crank being the 
second intermediate cylinder, of 77 inches diameter. 
The view of the engines from the forward end gives a 
greater impression of height, as the pair of low pressure 
cylinders are surmounted by a pair of high pressure 
cylinders, which can be seen in the engraving to the 
rear of the right hand or starboard engine. The dis- 
tribution of the six cylinders is as follows : On the first 
crank is a 77 inch low pressure cylinder, surmounted 
by a 281¢ inch high pressure cylinder; on the second 
crank are low and high pressure cylinders, duplicates 
of the first ; on the third crank is a first intermediate, 
55 inches in diameter; and on the fourth crank is a 
second intermediate, 77 inches in diameter. The eax- 
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TWIN QUADRUPLE EXPANSION ENGINES OF THE ST. LOUIS AND ST. PAUL. 


Expansion in two high pressure, two intermediate, and two low pressure cylinders, 





Maximuw horse power, 20,000, 
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pansion is as follows: Steam at 200 pounds is , admitted 
to the two %8k¢ inch cylinders, from them it passes to 
a SS inch intermediate, then to a 77ioch intermediate, 
and finally to two 77 inch low pressure cylinders. All 
the evlinders have a 60 inch stroke. 

The condensers have three-quarter inch brass tubes, 
2 inches diameter, and provide a total 
26,000 square feet. The air pumps and cir- 
enlating pumps are the Worthington type, the 
same firin providing the feed heater and feed pumps. 
The feed enters at The condensers and 
pumps are not connected tothe main engines, as in the 
Paris and New York, but are located separately in the 
ship, Balaneed piston valves and Cramps 
This latter consists of cast | 
ympressed by a coil spring. The starting 
and reversing ie effected by means of a separate en- 
gine. The crank shaft is 21 inches in diameter and 
hollow, and the propeller shaft is 19 inches in diameter 
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There are ten boilers in all, six double-ended and 
four single-ended. They are all 15 feet 74¢ inches in 
diameter, and are respectively 20 feet and 10 feet 
long, the plating being »» inch thick. They are 
fitted with Fox’s corrugated flues and 2% inch tubes. 
An interesting featare is the fitting of the tabes with 


the gases to follow a spiral 
und so remain longer in contact 
The total grate area and heating 


“ retarders,” which cause 
path in the 


with their surface. 


tubs, 


surface for all the boilers are respectively 1,144 and 
40,300 square feet. They are worked under the sys- 
tem of forced dranght invented by Mr. Howden, 


which, in addition to the 
g to the 


economy that it secures, is a 


positive blessin men in the stokehold, which 


can be left open. This may be considered asa great 
advance upon the closed stokehold system of forced 
draught, which, as its name implies, involves the clos- 





ing up of all openings between the hold and the out- 


of the stokehold being under a) 


side air, the interi 
constant pressure of alr. 

In the Howden system, as installed on the St. Paul, 
the drawn by means of fans through heating 
eham bers at the front end of the boilers, 
it is heated by the gases from the furnace as 
to the smoke stacks. 

It must be in mind that, in addition to the 
rines shown in the engraving, there are nu- 
auxiliary engines, such as those for driving the 
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The Vennessee Centennial, 

By proclamation of the governor and in accordance 
h of the people of the State, 
Jone 1 and 2 were public holidays in Tennessee, and 
Nashville, the capital, was the scene of a series of 
public demonstrations of rare splendor, initiated and 
consummated in bonor of the one hundredth birthday 
of the Volunteer State. The United States Marine 
Band and five regiments of the United States cavalry, 
artillery and infe headed the magnificent parade, 
which was of such leagth that it was two hours and 
thirty winutes passing a given point. 

ssion moved through the city and rested 
»grounds of the Tennessee Centennial Exposi- | 
tion, which’ was formally a in connection 
with the centennial ceremonies. A strikiige feature of | 
the occasion was the hoisting to the peak of a flag- 
staff 305 feet high of the flag of the United States, 
while the Marine Band played the “Star Spangled 
Banner” and the thousands of people were cheering. 
Congresemen, the Dnited States Geological Survey, 
many State and Federal officials, the corps of Wash- 
ington newspaper correspondents, and many promi- 
nent citizens from all parts of the country were present. 
great buildings that will fill the central 
plan of the exposition thus inaugurated are either 
finished or nearly so, and the construction of the re- 
maining eight will be begun at an early date. To these 
will be added the countless smaller edifices, and the 
exposition, complete and beautiful in detail and in en- 
will open to the pablic May 1, 1897, and con- 
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THERE are in the United States, it is stated, 200,000 
machinists, 10,000 tool makers, 25,000 boiler makers, 
10,000 pattero imakers, 750,000 carpenters and joiners, 
200,000 masons and bricklavers, 50,000 contractors and 
bailders, 50,000 plumbers, gas and steam fitters, 150,000 
stationary engineers and firemen, 100,000 locomotive 
engineers and firemen, 50,000 electric railway and light 
employes, 50.000 cabinet makers, carvers and wood- 
workers, 50,000 civil. mechanical, electrical, and miniog 
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OUR JUBILEE NUMBER. 

We had hoped in this issue to announce the winner 
of the prize for the best essay on the “ Progress of 
Science during the last Fifty Years,” but the judges 
bad not finisbed their examination of the numerous 
manuscripts at the time of going to press. Attention 
is called to this jubilee number, which will be one of 
unusual interest to all desirous of acquiring within 
small compass a resumé of what has been done in the 
department of science during the past fifty years. The 
next issue will be about four times the size of an or- 
dinary issue. We hope our readers and friends will 
call the attention of their acquaintances to it, in order 
that they may apply for the paper in advance and 
therefore receive the paper without delay. 











THE ARTISTIC ELEMENT IN ENGINEERING WORKS. 

Ata recent meeting of the commissioners of the pro- 
posed new East River Bridge, to join New York and 
Brooklyn, one of the members, Mr. Salem H. Wales, 
referring to its architectural features, said: ‘‘ In this 
country this portion of the work has been neglected 
on almost all of the great bridges that have been built, 
and, whenever any attention has been paid to it, it 
has usually been considered of so little importance 
that it has been put in the hands of a draughtsman, 


plans | or some one of little or no artistic ability.” Mr. Wales 


concluded by stating that ‘‘at the proper time he would 
be prepared to present the name of an architect com- 


.| petent in every way to treat this matter in collabora- 


tion with the chief engineer.” 

Except that we think his condemnation of the ar- 
chitectural, or ornamental, features of our large bridges 
is too sweeping, we agree with the suggestions of the 
cowmissioner, and are of the opinion that there are 
many occasions, not merely in bridge building, but in 
various other departments of civil engineering, when 
the engineer and the architect could collaborate to 
good advantage. The question of the architectural 
embellishment of engineering work is as old as these 
arts themselves. The skillful treatment which marks 
the remains of those ancient structures which properly 
belong to the domain of engineering would seem to 
prove that the engineer and the architect were for- 
merly combined in one individual. This was true of 
the days of the Roman Empire, as the remains of their 
aqueducts and bridges plainly testify ; and in later’me- 
dieval days, the daring heights to which the builders 
of the Gothie cathedrals carried their lovely but fra- 
gile aisles and transepts, towers and spires, is clear 
evidence that beneath the monkish cowl was hidden 
both the constructive mind of the engineer and the 
artistic perception of the architect. 

This dual capacity was rendered possible by the ma- 
terials of construction in which the early builders 
wrought and the comparative simplicity of the prob- 
lems with which they were confronted. They worked 
in the primitive materials, wood and stone ; the thrust 
of the arch and the bearing capacity of the column were 
the most serious qu~stions that occupied the engineer- 
architect of ancient and medieval times; and what 
these were he had learned from many a bulging wall 
and crumbling pier. When he raised those monumen- 
tal piles of stone which are the despair of the modern 
architect, he was hampered by no considerations of 
mere utility ; indeed, the uses to which a structure 
were to be put were often made subservient to the gen- 
eral architectural effect. Not content with grace and 
dignity of outline, he would often clothe his completed 
structure with a rich garment of delicately carved 


"Wms tracery, softening the severity of its outlines and add- 


ing beauty of detail to the dignity of the general effect. 

But the coming of the age of steel has revolutionized 
the art of construction iv all those departments to 
which it ean be applied ; and out of the crude theories 
which governed the age of wood and stone have been 
developed the exact scientific methods of modern en- 
gineering. The high cost of iron and steel forbade that 


17189 | prodigal use of material which marked the age of stone 


construction—nor was it necessary. The element of 
economy entered into the question of design, and led 


a toa careful investigation of the stresses to which @ 


strneture was subjected, and an intelligent propor- 
tioning and disposition of the material to meet those 
stresses. 

With the development of the art of steel construc- 
tion, and the increase in the number and complexity of 
the problems which it involved, the line of demarka- 
tion between the engineer and architect began to grow 
more distinct, until to-day it is common practice for 
the architect to call in the aid of the engineer to de- 
sign the structural steel work which gives stability to 
his buildings. 

The primary motive—if we may so speak-—of the en- 


mss | gineer and the architect is different. The proportions 


which an engineer gives to a bridge, for instance (since 
this is the form of construction under consideration), 
are not primarily, if at all, determined by any ab- 
stract considerations of beauty. These 

are determined by certain bard and fast principles of 
mechanics, which are as unchangeable as the fact that 
2and 2 make 4, or that the whole is greater than its 





part. It is quite possible that the result will not ap- 
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peal tothe esthetic sense of the artist ; and this is more 
his misfortune than his fault. To the eye of the-engi- 
neer, the combination of the straight lines of the bot- 
tom, and the curved lines of the top, chord of a truss 
bridge is strictly beautiful, inasmach as it expresses in 
eonerete and useful form those unchanging physical 
laws on which the equilibrium of the whole universe 
depends. 

To a captious critic who called the giant cantilevers 
of the Forth Bridge ungainly, their eminent designer 
replied that the most lovely column from the Parthe- 
non at Athens, if set up as the smoke stack of an At- 
lantie liner, would be grotesque in the extreme. 

The various parts of any properly designed engineer- 
ing construction are beautiful only so long as in shape 
and bulk they exactly represent the various functions 
which they are supposed to perform. 

To attempt, for instance, to adorn the simple struc- 
tural shapes of a modern steel truss with fancifal designs 
is to belittle its appearance, and turn the expressive 
and truthful simplicity of their outline into a hollow 
and meaningless sham. Scrolls and traceries, bosses, 
shields, and interlacing triangles, which are glorious 
in a cathedral, are grotesque on a steel bridge. 

It is probable that the commissioner above quoted, 
in suggesting the co-operation of an architect with the 
engineer of the East River Bridge, bad in mind merely 

the stonework ofthe piers and approaches; and here 
we think that there is a legitimate field for the display 
of architectural skill. Among the many architectural 
styles, that one should be chosen which most nearly 
agrees with the character of the bridgeitself. In most 
cases however it may be safely laid down that whatever 
style be adopted, it is searcely possible for the archi- 
tect to err upon the side of too great simplicity or 
severity of design. 
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THE INTERNATIONAL GEOLOGICAL CONGRESS AT 
8ST. PETERSBURG, AUGUST, 1897. 

Professional geologists and all other persons inter- 
ested in geology will be interested in the announce- 
ment which has just been made concerning the plans 
of the committee of arrangements having in charge 
the seventh triennial meeting of the International 
Geological Congress, which will take place in August, 
1897, at St. Petersburg, by invitation of the Russian 
Emperor, A grand programme is proposed by the 
committee, and no effort is being spared to enable the 
members of the congress to take advantage of this 
unique opportunity to study the geological and topo- 
graphical features of Russia in Europe, the Emperor 
himself offering all the visiting geologists free trans- 
portation, first class, over the Russian railways, before 
and after the sessions of the congress, including the 
excursions. 

Membership in the congress is open not only to pro- 
fessional geologists, but also to other persons interested 
in the science, and may be obtained in accordance with 
conditions [which may be learned by addressing the 
secretary, whose address is given below. The meeting 
will extend over eight days, and the sessions will be 
devoted to discussing general principles of geology 
and the present state of the science in the effort to 
bring about harmony among the geologists of the 
world. Much time will be given to the exposition of 
the geological work being done in Russia, especially 
in those regions covered by the excursions. The usual 
facilities will be given for the display of instruments, 
maps and books pertaining to geology. 

The excursions offered before and after the congress 
are bewildering in their extent and attractiveness, and 
only the most meager outline of them can be given 
here. The principal tour proposed before the mecet- 
ings is from Moseow, eastward to the Ural Mountains, 
crossing that chain and visiting several famous mineral 
and mining localities, including Ekaterinburg and 
Tagilsk and returning by way of Perm to Moscow. 
Persons especially interested in historical geology will, 
however, take the excursion into the province of Es- 
thonia, while those who prefer crystalline rocks and 
glacial geology will spend six or seven days in Fin- 
land. A grand excursion which will occupy a month 
is proposed for the time immediately following the 
close of the congress in St. Petersburg. After visiting 
Moscow and its environs in a body the party will split 
up into three divisions, one section going by way of 
tne Donetz valley to the baths of Vladikavkaz, the 
second going by the Volga River, and the third by the 
Dnieper valley to the same rendezvous. Thence the 
route leads over the Georgian military road to Tiflis, 
stopping on the way to visit some of the glaciers of the 
(aucasus Mountains. From Tiflis a visit will be made 
‘0 Baku, the headquarters of the petroleum fields of the 
(aspian Sea, and afterward to Batoum, on the Black 
Sea, whence ship will be taken for Kertch, where a 
stady of the Crimea will be began which will end at 
Sebastopol, where the congress will finally dissolve. 
Six alternative and supplementary trips are offered in 
connection with the great tour, for those who are par- 
ticularly interested in mines, in glaciers, in the ascent 
of Mount Ararat, ete. 

Persons expecting to attend the congress are request- 
ed by the committee to notify the general secretary of 
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the congress by next October as to which of the excur- 
sions they propose to take. The president of the con- 
gress is A. Karpinsky, director of the geological survey 
of the Russian empire, and the secretary, to whom all 
communications should be addressed, is Th. Tscherny- 
schew, St. Petersburg. 

The last meeting of the congress was in 1894, at Zu- 
rich, and the one preceding that was at Washington, 
in 1891, in connection with the American Association 
for the Advancement of Science and the Geological 
Society of America. 
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Steam Road Rollers and Gas Pipes. 

The gas companies in England have found that the 
use of steam road rollers has had a bad effect upon 
gas pipes under streets. We have not heard this com- 
plaint from gas companies in the United States, says 
the Engineering Magazine, but it is the practice here, 
at least in the colder parts of the country, to place 
both water and gas mains deeper in the earth than in 
England. The trouble has become sufficiently pro- 
nounced in England to be made the subject of a paper 
by Mr. Norton H. Humphrys, Assoc. M. Inst. C.E., 
printed in Journal of Gas Lighting, who asseverates 
that, while the results of steam road rolling may be 
entirely satisfactory to civil engineers, the gas com- 
panies do not regard them with complaisance. An 
abstract of this article follows: 

On good roads accustomed to carrying a large and 
heavy ordinary traffic, including four-horse vans and 
traction engines, and which have been well maintained 
and kept in good order, the steam roller does not put 
itself much in evidence. But, when one of these 
implements is for the first time put upon a by-street or 
a country road accustomed to small and light traffic, 
and which has received but little attention in the way 
of maintenance, beyond an occasional scrape in un- 
usually wet weather and a sprinkling of stones from a 
cart at rare intervals, the gas engineer becomes more 
intimately acquainted with “‘The Luck of Eden Hall” 
properties possessed by the steam roller than is good 
for his own comfort or the prosperity of his undertak- 
ing. Difficulties from drawn services and fractured 
mains—ranging from the slight crack of a few inches 
long up to complete severance of the pipe—become 
common occurrences, 

A comparison of gas pipes with water pipes with 
reference to their respective requirements shows that 
this is not because water engineers are more thorough 
in their work. Following on the lines of the usual 
rule that, if the gas gives a bad light, the company is 
at fault, it is agreed that, if the gas pipes break, they 
must be bad pipes; and many members of corpora- 
tions, ete., arrive at the conclusion that there must 
be special negligence in putting down, or selecting, the 
sections or quality of the pipes to be used for the con- 
veyance of gas. So far from getting any sympathy in 
their misfortune, which has arisen from causes that 
could not possibly have been foreseen, the unfortunate 
gas company is blamed for not laying down pipes at a 
reasonably sufficient depth, or for purchasing cheap 
stuff of a rotten or gingerbread character. A com- 
mon argument in support of this view is the fact that 
gas pipes are injured more frequently than water 
pipes. 

The relations between the shape of the roller, its 
weight and the mode of using it to the damage done 
upon the pipes is discussed at length, and the tendency 
toward using greater weight is deprecated. Water 
engineers have not been more prudent, nor have they 
exercised more care or foresight as to possible contin- 
gencies. Neither do they generally do their work in a 
stronger or more substantial manner than do gas en- 
gineers. The trouble is simply a natural consequence, 
due to the different natures of the services performed. 
The internal pressures to which the gas service is ex- 
posed is a mere trifle—a matter of a few ounces per 
square inch. But water pipes are subjected to heavy 
pressure in low levels, representing a large number of 
pounds per square inch. Gas pipes in themselves are 
not interfered with by frost, except as regards its 
effect on the soil surrounding them; but the forma- 
tion of ice in water pipes must be prevented, as it 
not only stops the supply, but also fractures the pipe. 
It would be as reasonable to adduce the fact that the 
main sewers are never injured by the roller as to com- 
pare water pipes with gas pipes. 


i ii 


Life in the Animal Kingdom, 
Man lives to all ages, but in the animal kingdom, on 
the contrary, the duration of life is almost exactly 
equal for all individuals of the same species. But we 
can know with exactness the real duration of life only 
for animals in servitude ; we do not know whether it 
is the same in the savage state. Rabbits and guinea 
pigs live seven years ; squirrels and hares, eight ; cats, 
nine or ten; dogs, ten or twelve; foxes, fourteen to 
sixteen ; cattle, fifteen to eighteen ; bears and wolves, 
twenty ; the rhinoceros, twenty-five ; the ass and the 
horse, twenty-five to thirty ; the lion, thirty to forty 
(a lion in the London Zoological Gardens reached the 
age of seventy years); thecamel, forty. The length of 
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Buffon, and Cuvier, it lives two centuries; some 
authors say even four or five. After his victory over 
Porus, Alexander consecrated to the sun an elephant 
that had fought for the Indian monarch, and gave it 
the name of Ajax; then, having attached an inscrip- 
tion to it, he set it at liberty. The animal was found 
850 years later. The ancients attribute to the stag a 
fabulous length of life, but Aristotle observes that 
what is reported on this subject has no good founda- 
tion. . Buffon says that the stag takes five or 
six years to attain full growth and should live seven 
times this period—that is, thirty-five or forty years. 

Though precise observations are wanting, we know 
that fishes, especially the large species, live a very long 
time. According to Bacon, eels reach sixty years. 
Carps have been known to live at least 150 years, and 
they then seemed to Buffon as lively and agile as 
ordinary carp. Dolphins, sturgeons, and sharks live 
more than a century and attain huge size. Pikes have 
been seen weighing 1,000 lb., which indicates a very 
long existence. A pike caught at Kaisers-Lautern in 
1497 was 19 feet long and weighed 350 }b.; it bore in its 
gills a copper ring with an inscription stating that it 
had been put in the pond of Lautern by order of the 
Emperor Frederick IIl—that is, 261 years before. 
Whale fishers have exterminated the huge whales of 
the polar seas; those that were formeriy met with 
were of prodigious dimensions. It is supposed, with 
some probability, that they live several centuries and 
that they may even reach an age of 1,000 years, The 
longevity of fish is attributed to the long duration of 
the development, to their low temperature, and to 
their feeble vitality. 

On the other hand we meet another class of animals 
whose passions are lively, whose vitality is very active, 
and who still live along time—we mean birds. But 
it is not known with any degree of precision how long 
these live, except that their longevity is great. We 
see the same swallows returning to their accustomed 
nest for a considerable number of years. An eagle 
died at Vienna at the age of 103 years. According to 
Buffon the life of the crow is 108 years, and no obser. 
vation authorizes us to attribute to it, with Hesiod, 
1,000 years. A paroquet, brought to Fiorence in 1633 
by the Princess Provere d’Urbin, when she went there 
to espouse the Grand Duke Ferdinand, was then at 
least twenty years old, and lived nearly 100more. A 
naturalist whose testimony cannot be doubted, Wil- 
loughby, had certain prvof that a goose lived a cen- 
tury; and Buffon did not hesitate to conclude that 
the swan’s life is longer vet ; some authors give it 
two and eventhree centuries. Mallerton possessed the 
skeleton of aswan that had lived 307 years. This is 
quite enough to prove that among the larger animals, 
and also especially among birds, the duration of life, 
relatively to their bulk and height, is very long : it is, 
on the contrary, very short with insects; many of 
these live less than a month, rarely a few years, while 
the life of the ephemerids is but seven to twelve hours, 
and in this brief space they accompiish the principal 
functions that nature requires of organized bodies: 
they are born, reproduce, and die.—Journa! d’Hygiene, 
Paris. 
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Knots Tied by Machinery. 

If inventions continue to multiply at the present 
rate, the day may speedily come when man will have 
to sit with folded arms while his work and even his 
pleasures are turned out for him by nickel in the slot 
devices. Science has lately given usa marvel in the 
shape of a card-counting machine. 

Two of the most interesting automata now working 
within the limits of the United States are those used 
by the government for counting and tying postal cards 
into small bundles. These machines were made in 
Connecticut, and the two are capable of counting 500,- 
000 cards in ten hours and wrapping and tying the 
same in packages of twenty-five each. In this opera- 
tion the paper is pulled off a drum by two loog “fingers” 
which come up from below, and another finger dips in 
a vat of mucilage and applies itself to the wrapping 
paper in exactly the right spot. Other parts of the 
machine twine the paper around the pack of cards and 
thena “thumb” presses over the spot where the muci- 
lage is, and the package is thrown upon a carry belt 
ready for delivery.—The Argosy. 

er i 

Tue London correspondent of the New York Sun 
states that an Antarctic expedition bas been arranged 
for next winter. It will be partly a trading and a 
scientific enterprise, and will be under the command 
of Capt. Svend Foyn, of Christiania. W. 8. Bruce, of 
the Ben Nevis Observatory, will have charge of the 
scientific party, composed of himself and four other 
men. The scientific party will be landed on the Ant- 


arctic continent in Victoria Land in January next, and 
the vessel will then engage in whale and seal fishing. 
returning to Australia. The following season, in 
January, 1898, she will return and take off the scien- 
tific party, who hope by then to have obtained know- 
ledge of the fauna, flora, geology, and topography of 
the Antareticregion. If found practicable, an attempt 








life of the elephant is uncertain ; according to Aristotle 
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CURTAIN OR SHADE FIXTURE. 

The handy contrivance shown in the accompanying 
cut has recently been patented by Mr. Oliver H. P. G. 
Spencer, of Mount lilinois. The object of 
the invention is to provide a fixture consisting of two 
separable brackets, or for supporting the shade 
roller and the other for supporting a curtain pole, and 
to arrange the brackets so that the curtain will fall 
outside and The device also 
makes it possible to utilize a roller or pole of greater 
or less width than the window, without cutting or 
building up the former. The fixture consists of four 
brackets, two for each side of the window, the lower 
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clear of the shade roller. 





SPENCER'S CURTAIN OR SHADE FIXTURE. 


bracket being screwed to the window frame and the 
upper bracket being slidably adjusted on the project- 
ing web of the lower bracket bv means of two tongues, 
engaging corresponding grooves which are provided for 
the purpose. The projecting web of the lower bracket 
terminates in a knob, which is provided with a thumb 
screw and is perforated with a square horizontal hole, 
earries at its end acurtain fix- 
trunnion of the curtain roll- 
As each bracket on 


in whieh a rod, which 
ture adapted to receive a 


er, is fitted to slide horizontally. 


each side of the window is similarly furnished, it is 
evident that any length of shade may be used, the 
curtain fixtures being adjusted accordingly in the 
brackets. The upper bracket is similarly provided 


knob and athumb screw, the rod 
being provided with semicircular 
hangers, adapted to receive the curtain rod. These 
brackets curve upward aod outward sufficiently to 


earry the curtain rod entirely clear of the shade roller. 


with a perforated 


which it carries 
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the Maori Race. 


Robley is the author of a singularly 


‘Tattooing by 
Major Gen 


which, dating’ from 1770, are kept in European mu- 
lseums, It seems there are few, if any, such heads 
later than 1831, “ when the traffic in Maori heads 
‘eeased.” An illustration entitled “‘ Preserved Heads 
of Maori Warriors Arrayed in Robes and Displayed 
| by their Conquerors,” is singularly lifelike. It betrays 
jae least a rudimentary sense of statuesque drapery. 
SES oryeens 

IMPROVED WASHING MACHINE, 

| Some improvements in the method of mounting the 
plungers of washing machines have been designed and 
patented by Mr. William Powe, of 1827 Richard Street, 
Vancouver, British Columbia, Dominion of Canada. 
By reference to the accompanying engraving, it will 
be seen that one arm of a U-shaped bar is rigidly se- 
cured in a casing, mounted at the top of a standard, 
which is secured on the bench, as shown. The endsof 
both arms of the bar are secured by alink which is 
seated in notches formed on said ends. Freely mova- 
ble on the upper arm of the bar is an angular sleeve, 
carrying a vertical post, on which a sleeve is rotatably 
mounted. The lever of the washing machine comprises 
a handle and two parallel bars, whose further ends are 
pivoted to the lower end of the last mentioned sleeve. 
| Theshaft of the plunger is provided with a sleeve 
| which is pivoted at its center to the parallel bars of the 
| horizontal lever, and at its upper end to one end of a 
| parallel link, the opposite end of which is pivotally 
| connected to the top of the rotatable sleeve, on the ver- 











| tical post before mentioned. The plunger is of the 
j}ecommon funnel shape. 


went, and, moreover, its support is independent of the 
tub, so that the latter may be taken from the bench, 
without interfering with the plunger and its support- 
ing mechanism. 





CAVE EXPLORATION IN THE EASTERN UNITED 
STATES. 
BY HENRY C. MERCER. 

To learn that the remains of Pleistocene man have 
been abundantly found in the caves of Europe, that 
equally significant remains of later savage, barbarous 
and civilized peoples have been similarly discovered in 
the caves of Europe, Asia and Africa, and that the re- 
mains of the Indian and the recent white man have 
been found in caverns in North America, warrants the 
supposition, nowhere disallowed by past investigation, 
and valuable as an hypothesis, that primitive peoples 
generally throughout the world have left traces of their 
presence upon the floors of accessible caves. In the 
subterranean floor deposits of the rew world, there- 
fore, we may suppose that the problematic existence 
of Pleistocene map might be soonest and easiest demon- 
strated, while with hardly less ground we may urge as 
valuable testimony in the American region the absence 
of such remains in significant underground shelters. 
Not unreasonably such absence, occurring invariably 








“Moko; or, Mauri Tattooing.” The 
New Zealand war of 
1564-66, in which the 


curious book, 


at these immemorial halting places of mem and ani- 


By means of this construc-| | 
tion the plunger will be capable of a universal move- | [ 


mals, might infer that Pleistocene man had never 
existed in the adjacent regions, 

By this course of reasoning and investigation the 
University of Pennsylvania has sought to solve defi- 
nitely the question first to attract and last to puzzle 
American students—How long has man existed in the 
new world? Striving to limit the speculations of 
archeologists, the work has proceeded by degrees to 
reconcile with geology their study of pre-Columbian 
peoples, which, fascinating as it is, has lacked thus far 
subdivisions, landmarks and starting point, while an 
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effort to eliminate, through the investigation of signifi- 
cant caves, one region after another from the field of 
search, has sought to narrow the area of possible dis- 
covery from the point of view explained. Having 
sbown on the one hand that certain caverns like the 
fissure at Port Kennedy (right bank of Schuylkill 
River, three miles below mouth of Perkiomen Creek, 
Montgomery County, Pa.), containing in large quan- 
tity the remains of Pleistocene animals without relics 
of man, are geologically ancient, on the other hand 
a fact of much significance has been demonstrated 
for the first time, namely, that a considerable num- 
ber of other caves are modern, since their floors, well 
supplied with the first refuse of Indians and later 
white men, below which remains of geologically older 
peoples would not have been lacking in Europe, have 
failed to reveal any relic of Pleistocene man, 

In these several instances the geologically modern 
remains (human) and the geologically ancient remains 
(animal) have lain apart in distinct caves, and hence 
less availably for comparative study, but the recent 
expedition to Tennessee, resulting in the examination 
of three caves in which the old and new deposits lay in 

juxtaposition, has 
enabled us to push 
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Bones of the fossil sloth (Megalonyx), astragalns 





calcaneam and of vertebra fresh in appearenee with 
areuciated with the refuse of porcapines and cave rate in a a 900 feet inward from be 


BONES OF THE FOSSIL SLOTH. 


remains of attached urticular 
Big Bone Cave, Van Buren County, Tennessee, 


the question farther 
by studying the re- 
lation between the 
ancient and modern 
strata where, at their 
point of contact, it 
was most significant. 

More broken and 
scattered even than 
at the remarkable 
tomb of extinct ani- 
mals at Port Kenne- 
dy were the remains 
of the tapir, peeca- 
ry, bear, and small 
fossil rodentia at Zir- 
kel’s Cave (left bank 
of Dumpling Creek, 
about five miles 
above its mouth in 
French Broad River, 
Jefferson{County, 
Tennessee), visited 
by Professor Cope in 
1869. Dislocated as 
before after the flesh 
had rotted from the 
bones, crushed by a 
force which had split 
into fragments the 
hard teeth, the re- 
mains had found 
their way into a mass 
of clay mixed with 
lime, which at one 
time filled the cave. 
Hardened finally in- 
to breecia not easily 
broken with the 


found pickax, this bone- 


bearing earth had 
disappeared at many 
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points to make room for a deposit of cave heart con- 
taining the remains of the rattlesnake, woodchuck, 
opossum, rabbit, and cave rat. and it is the important 
relation of this latter modern earth, with its bits of 
mica and Indian pottery, to the older breccia that will 
constitute the materiai for a final report. 

Previous examination, in 1893, at the Lookout Cave 
(left bank of the Tennessee River, one quarter of a 
mile below Chattanooga Creek, Hamilton County, 
Tennessee), bad revealed the bones of the tapir and 
mylodon in the lowermost zone ofa floor deposit of 
Indian refuse, and upon the recent expedition the cave 
earth with its “culture layer” was entirely removed 
for 58 feet inward from the entrance to settle beyond 
doubt the relation of these fossils to the Indian re- 
mains resting upon them. At this significant spot, 
where again the Pleistocene and recent deposits lay in 
contact, and where the specimens found were labeled 
according to their position, whether from the black 
(modern) earth above or the yellow (ancient) earth be- 
low, a completed examination sbould decide whether 
man had or had not encountered the tapir and 
mylodon in the Valley of the Tennessee. 

Alter a visit to “Indian Cave” on the Holston 
River, Carrol’s Cave, and the Copperas and Bone 
Caves, near Tullahoma and Manchester, Tennessee, a 
new set of conditions was presented at Big Bone Cave 
(one wile from left bank of Caney Fork and about two 
niles above its mouthin Rocky River, Van Buren 

ounty, Tennessee).* There the bones of the gigan- 
tic fossil sloth (megalonyx), still retaining their car- 
tilages, were exhumed from a dry deposit of the refuse 
of poreupines and cave rats, mingled with fragments 
of reeds used as torches by Indians ina gallery 900 
feet from the entrance, thus presenting us in the final 
summing up of this strange evidence a new notion of 
the relation of the modern Indian to this extinct 
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Valley of Tennessee, at a height of about 600 to 700 feet 
above the sea and within earlier reach of a overwhelm- 
ing ocean in Champlain time, and again at a third 
cave, which, 300 feet higher on the continental floor, 
and looking westward from the slopes of the Cumber- 
land table land, stands for that part of the Appala- 
|chian region whither animals and man (if he existed) 
might bave foand convenient refuge when lower areas 
sunk, as is alleged, beneath the level of the invading 
waters. 
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PREPARING OLD WOOLEN RAGS FOR SHODDY 


CLOTHING. 


Shoddy consists of old woolen rags and shreds of 


' stockings, flannels, and other soft worsted fabrics torn 
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each, the stock costing, if old and dirty, from 8to4 
cents per pound; if of good quaiity, about from 8 to 10 
cents per pound. When the wool is cleaned and in good 
order, it will sell from about 14to 24 cents per pound. 
The cloth and rags are picked and sorted over by 
women and girls of different nationalities, such as 
Italians, Poles, Russians, etc. The material is placed 
upon tables for that purpose, the women picking ont 
each rag and shred, carefully examining the color and 
quality. The pieces of cloth are then put into sepa- 
rate boxes, according to the color and quality ofthe 
material. The boxes are made of wood and are about 
4feet in height and about 18 inches square, and will 
hold about 50 poundseach. Each hand can sort about 








90 pounds daily. After the stock is sorted it requires 
cleaning to free the material of dirt. This is performed 
by passing the stock through what is called a duster. 
This apparatus is a square boxlike structure, inside of 
which isa revolving wheel made of wood about 4 feet in 
diameter, containing four paddles, the blades of which 
are about 4 feet in length and about 8 inchesin width. 
The material, to the amount of about 50 pounds, is 
placed in the apparatus; the paddles, which revolve 
at the rate of about 3800 revolutions per minute, 
striking the rags and throwing them against the sides 
of the structure, which forces out the dirt, the dust 
being carried off at the top by means of a two-fooct 
blower. The dusting operation takes about one 
minute, The stock, according to the quality and 
color, is then put into bins holding about 1,000 pounds 
each, ready for packing into bales. Where the stock 
is composed of old clothing or any material! containing 
seams or patches, it is necessary to cut them out, so 
that the cotton can be burned out. The seams are cut 
out by women and girls with shears and knives, the 
operation for each suit taking about 10 minutes, The 
strips of cloth are then dusted and the coiton in the 
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PREPARING OLD WOOLEN RAGS FOR SHODDY CLOTHING. 


animal, whose remains outnumber all its fossil con- 
temporaries at Port Kennedy. 

Thanks are due to Dr. William Pepper, to the board 
of managers and to Professor E. D. Cope, for their 
kind co-operation in the expedition thus finished, 
which has presented the museum with the specimens 
now under examination. These, if not attractive, are 
important. For paleontology they mark in the bone 
breccia of Zirkel’s Cave a distinct stage in the Pleisto- 
cene series, while for anthropology they represent 
data which account for the presence of man together 
with the bones of the extinct megalonyx. They ex- 
plain the relics of savages and the remains of Pleisto- 
cene nammals at two caves situated in the Eastern 








* This cave was explored by Mr. Henry C. Mercer, curator of the section 
of American and prehistoric archwology, Museum of Science and Art, 
University of Pennsylvania, at the suggestion of Prof. James M. Safford, of 





Nashville, Tenn, 


and reduced to such fragments as can be made by the 
operation. A similar preparation, called “ mungo” or 
“mingo,” is made in the same manner from rags 
and clippings of milled woolen cloth, being divided 
into new mungo from tailors’ waste and old mungo 
from rags of all degrees of degradation. Where 
cotton and wool have been woven together into 
cloth, the former is} burned ont by treating the ma- 
terial with a solution of sulphuric acid, and heat- 
ing it in a stove, the acid attacking and charrinz the 
cottonjfand leaving the wool unharmed. Shoddy 
cannot be used without a certain amount of natural 
length wool, usually about one-third being used in 
spinning shoddy yarn. 

Large quantities of old clothes and rags of every de- 
seription are imported into this country from England, 
Germany and France. The material comes here packed 





up tightly in bales weighing from 500 to 1,000 pounds 


seams burned out with sulphuric acid, as stated above. 
The rags, when sold, are then pressed into bales 
weighing about 700 pounds each. Therags arethrown 
or dumped down into a boxlike structure having a 
movabie bottom, which is raised by means of four mov- 
able iron arms. These arms, when in position to raise 
the bottom of the press, are diamond-shaped, the two 
upper ends of the upper arms being hinged to the press 
bottom and the two lower arms hinged in the same 
manner to the flooring below. The central ends of 
the arms are connected to a horizontal spiral screw, 
which passes across the center of the diamond, which, 
when set in motion, cause the arms to draw inward, 
straightening them out and causing the press bottom 
to muve upward, which in turn presses the rags 
tightly together against a heavy movable wooden 
frame above, which is moved over the rags when the 
press is filled. The arms raise the bottom up about 
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4 feet, with a pressure of about 20,000 pounds, making 
a compact mass of rags that can hardly be pulled 
apart. A piece of heavy red sheathing paper and 
bagging is first laid on the bottom of the press before 
the rags are thrown in, and another piece across the 
top when filled. These are bound tightly around the 
rags with steel wire when the bale is formed, the at- 
tendants then rolling it out of the press to other 
operators, who even the ends with the same material, 
The bagging is then sewed up around the bales, which 
are then ready to ship to the shoddy clothing manu- 
facturers. Forty-two bales can be pressed daily, the 
operation taking about 15 minutes for each bale, The 
sketches were taken from the plant of the Jersey City 
Wool Cowpany, N. J. 
— > +e to 
Excavations at Corinth. 

The work of excavation at Corinth has now been 
going on for over two wonths and will cease for this 
year after tea days more of excavation, 

The work this year was necessarily of a tentative 
character, and was limited to the digging of trial 





trenches. We started in absolute ignorance of the 
topography of Corinth, the one monument of the city 
that was above ground—the ruin of one of the oldest 
temples in Greece—having been hitherto without a 
name. 

The area within the city wall, which is still well pre- 
served in a part of its extent, is very large, measuring 
atout twe miles from east to west. Where within this 
area lay the agora, around which most of the temples 
and other important buildings were grouped, was a 
question to which archmologists gave different an- 
sewers, If some point of the agora or some building, 


theater, could be found, then we} 


particulariv the 
would know that we were on the track of Pausanias, 


who deseribes the city with considerable fullness. | 
With this hope we dug twenty trenches, some with 
cross and side trenches. Most of them are fifteen feet 


deep, and some more than twenty, going down in every 
ease to the original surface. 

In the last week we have come to a result which de- 
serves to be communicated to tbe American public. We 
have achieved success in the very form in which we 
would have preferred tohaveitcome. We have found 
tl.etheater! This isto us just now more important even 
than a masterpiece of sculpture, because it marks the 
end of the trial stage of our excavations, and makes a 
nataral close of our first campaign at the same time 
that it crowns it with success, 

If one takes down his Pausanias he will see that one 
tewple is above. the theeter and another adjacent to 
it, with otber important buildings near by. It is now 
clear that what must be done is to lay bare an area 
inclading the theater itself and allits neighborhood. 
The day of trial trenches being passed, the earth must 
no longer be carried out of deep trenches in baskets, 
but a narrow gage railroad, with dumping cars, must 
be employed to carry off the earth in quantity to some 
little distance, as was done at Troy and as is being 








done at Delphi. Land aiso must be purchased, either 
by us directly or by the Greek government for us. 
Both these things will make a demand upon those 


in America who are interested in such an enterprise. 

It is fortunate that nowhere near the theater isa 
single house. What is to be parchased is simply land, 
and, fortenately again, quite poor land, and a con- 
siderable area can be bought for $1,000. It would be 
better, however, to have a larger area. It would be 
well for some public spirited American to make the 
American Sebool of Classical Stadies at Athens a land 
owner in old Corinth, for in that case the finds of the 
excavators, according to a law which is now under 
discussion and likely to be passed, would go to Ameri- 
can Inuseums. 

It is not at all strange that in the kind of work 
which we have done hitherto no conspicuous finds 
bave been made. The misses of the trial trenches at 
Olympia and on the Athenian Acropolis were more 
conspicuous than their hits. It was only when large 
areas were laid bare that the soil yielded up its trea- 
sures, So, doubtless, it will be at Corinth. 

Not that our work bas not yielded objects of minor 
valine. Several pieces of sculptare, the best of which 
is a group composed of a youthful Dionysos, aecompa- 
nied by Pan and a nymph; aquautity of very old and 
interesting bases, which any museum would be glad to 
have ; a considerable quantity of most interesting vase 
fragments of old Corinthian style; many archaic terra 
cotta figurines ; and several Koman inscriptions—-these 
make up quite an important resuit. 

But, after all, it is the finding of the theater that en- 
ables us to appeal to the American public to support 
this work generously. In the excavation of a great 
city like Corinth, the first object must be the recovery 
of the buildings. We were giad to find a grave with 
interesting prehistoric bases, bat this was something 
thrown in—an accidental discovery. The archaic 
terra cottas which are now coming to light (one 
might say in a mass) above the theater are to us most 
important, as indicating the proximity of some an- 
cient temple, in which they probably served as anath- 





emata. 


For months we have been at the heart of this most 
interesting ancient city of Corinth in various spots, but 
at such a depth that even when we seemed near im- 
portant things we were not able to proceed to the right 
or to the left. In one of our deepest trenches we seem 
to have struck the agora itself; but certainty will have 
to be deferred to another year. 

The year, then, ends with a result which is an 
earnest of greater results to come,and which estab- 
lishes a claim on the generosity of our friends in Ame- 
ica, on whom all depends.—Rufus B. Richardson, in the 
N. Y. Times. 

a men te 
A PNEUMATIC INKSTAND. 

The very conveuient form of inkstand shown in the 
accompanying engraving has been patented by Mr. 
Rollo M. Badger, of Sayre, Pa. The device consists 
essentially of two separate parts: a base formed of 
glass, porcelain, or any preferred material, and an in- 
verted reservoir, which is preferably formed of glass, 
and is provided at its lower end with a circular neck, 
which is perforated with three or more holes dis- 
tribated evenly around the periphery and arranged 
at different heights above the lower edge of the said 
neck of the reservoir. 

The base of the inkstand, which is circular in shape, 
is provided with an ink well, as shown, which commu- 
nicates with an annular groove in the base. The 
inner wall of said groove is formed by a plug or stop- 
per which fits the cireular neck of the reservoir, the 
neck fitting snugly but loosely over said stopper, and 
being adapted to turn about the same. A vertical 
groove or slot is formed on the wall of the stopper, as 
shown, and extends from the top to the bottom. 
When the reservoir is turned so that either of the 
openings in the neck coincides with the vertical pas- 
sage above mentioned, the ink will flow from the re- 
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BADGER’S PNEUMATIC INKESTAND. 


servoir down said passage, and escape through said 
opening into the ink well, until the level of the ink in 
the well rises high enough to close the opening. The 
holes in the neck being located at different levels, it is 
evident that the amount of ink in the well may be re- 
gulated by placing the desired hole opposite the verti- 
cal groove. When not required for use, the ink in the 
reservoir way be shut off from the outside air by turn- 
ing the reservoir so that the vertical groove will be 
completely closed. 





The Cost of War, 

The Christian Work gives the following figures re- 
garding the cost of war and the casualties caused by it : 

In the last two hundred years France has spent 
£993,000,000 in war. Even Belgium spends every year 
46,000,000 francs on her army. In less than three 
hundred years Great Britain alone has spent £1,357,- 
000,000 in war. At Bannockburn 135,000 men fought, 
and 38,000 were killed or wounded. Italy spends every 
year 14,000,000 lire (£560,000) on her army and navy. 
The French army costs every year 675,000,000 francs ; 
the navy, 209,000,000. The peace footing in the Rus- 
sian army calls for the services of 170,000 horses. 
The army of Bolivia costs the people of that impover- 
ished country £360,000 a year. At Gravelotte 820,000 
men were engaged, of whom 48,000 were killed or 
wounded. 


_ 


Iy a late namber of Comptes Rendus isa report of M. 
Flammarion that, in the month of April, three new 
divisions in Saturn’s ring had been observed between 
the Cassini division and the Crape ring, thus separat- 
ing the inner bright ring into four zones. One of the 
dividing lines was more conspicuous than the other 
two, which were observed with difficulty, because of 
faintness. Such divisions have been observed before, 
and some of them, if not all, are due probably to the 
attraction of the planet's satellites. M. Flammarion con- 
cludes that the fainter divisions are variable and due 








to the cause just named, 


Science Notes, 

The Zopherus melicanus is the only known species of 
the American beetle that has strength enough in its 
mandibles to cut metal—a fact that was accidentally 
discovered by F. W. Devoe, says the Medical Age. 
Some specimens of this insect were sent him from Bra- 
zil, and being busily engaged at the moment of their 
arrival, he simply provided them temporary quarters 
in a glass jar with a pewter top. Within less than 
forty-eight hours they had cut holes in the metal suf- 
ficient to protrude their heads, and would soon have 
escaped had not their operations been detected. 

In connection with its work on clouds, the Weather 
Bureau has issued a sheet giving illustrations of the 
typical cloud forms. The accompanying text contains 
descriptions of the clouds, and also data as to their 
mean heights and velocities. The sheet was prepared 
as an aid to observers in their cloud work. Most of 
the types selected are good, and the reproductions ex- 
cellent as a whole. The altostratus and stratus are, 
however, unsatisfactory. The International Cloud 
Atlas, which has just been issued, gives us the cloud 
types selected by the International Cloud Commit- 
tee, and these will, of course, now be the standard 
for the world.—Science. 

E. A. De Schweinitz and M. Dorset find that the 
amount of crude fat in tubercle bacilli (see Ph. J. [4]. 
1, 179) is about 87 per cent of the weight of the dried 
germs. The fat, about 3°5 gm. of which was extract- 
ed from the microbes, yielded a hard soap on saponifi- 
cation with sodium hydroxide, and proved to be prin- 
cipally a glyceride of palmitic acid. In addition, it 
contains a minute amount of the glyceride of a volatile 
fatty acid, to which tuberculosis cultures owe their 
characteristic odor, and very small amounts of lauric 
acid (?) and an acid with an unusually high melting 
point, having apparently a larger carbon content than 
any acid previously noted in plants (Jour. Am. Chew. 
Soc., xviii, 449). 

Dr. Ferdinand Ranwez has made use of the X rays 
to detect mineral substances added to saffron as adul- 
terants. Out of four specimens so examined, only one 
was found to be pure; another contained 62°13 per 
cent of barium sulphate, and a third 11°75 per cent of 
that compound, together with a certain proportion of 
potassium nitrate. The fourth specimen contained 50 
per cent of pure saffron, and the rest consisted of some 
substitute for that drug, faced with bariuin sulphate 
to the extent of 28°6 per cent. The plan adopted was 
to wrap a geiatino-bromide plate in black paper, place 


/ the saffron upon this on the same side as the sensitive 


film, then allow the rays to act for four minutes, after- 
ward developing and fixing in the usual manner. The 
foreign matter is very sharply indicated in the print 
illustrating the paper, which appears in the Annales 
de Pharmacie for May. 

An interesting case of mimicry in plants is described 
in the Botanical Gazette, that of the seeds of the 
‘Philippine Island bean” from the coast near Manila, 
which so closely resemble the quartz pebbles among 
which they fall, in shape, size, color, luster, hardness 
and stratification, as to be indistinguishable from them 
except by a very close examination. The size and 
shape of the beans are both very variable, ranging 
from four to nine tenths of an inch in length ; some 
perfectly resemble well rounded beach pebbles, while 
others mimie pebbles which have been broken across. 
Their color varies from moderately dark to light drab, 
some giving a faint greenish tinge; others resemble 
pebbles of chalcedony or of crystallized quartz. Near- 
ly all the specimens show a series of approximately 
parallel darker lines passing round, very suggestive of 
stratification. All are quite hard, cut only with diffi- 
culty with a knife, and give a clinking sound when 
shaken together in the hand. They are aot affected 
by soaking in sea water. 

The last number of the American journal, Modern 
Medicine and Bacteriological Review, draws attention 
to a report recently drawn up by Prof. Conn, of the 
Western University, on the bacteriology of milk, pub- 
lished by the United States Department of Agricul- 
ture. Examinations of milk made at various places 
yielded numbers varying from 330,000 to 9,000,000 
microbes per ounce. The milk supply of Boston was 
found to be particularly rich in microbes, as many as 
135,000,000 germs being found per ounce. The Boston 
Medical and Surgical Journal lately reported a case in 
which a young wan contracted tubercular disease by 
drinking milk from a herd of cows, 59 of which were 
afterward found to be ¢ubereulous, while two persons 
employed in making butter from the same herd, and 
who drank large quantities of milk, also became in- 
fected. Although much has been accomplished in our 
conntry of late years to improve the sanitary con- 
ditions surrounding our public milk supplies, yet a 
great deal still remains to be done, and there cannot 
be a doubt that the next Important step will be the 
distribution by our dairies of “ pasteurized” milk and 
butter. The example has already been set by one im- 
portant London dairy company, and it is to be hoped 
that others will follow what is, after all, but a tardy 
imitation of what has been done for some time past by 
our more enlightened neighbors on the Continent. 
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Are Health Kesorts Dangerous? 

The Journal of Hygiene, in a recent number, says: 
“Forty years ago, Mentone was a happy village in 
France, where lived peasantry happy in their farms 
and in their superb physical state, conditioned by the 
climate. It was discovered that the region was a 
most healing one for consumptives, and it became the 
Mecca for the unfortunates of Europe so stricken. The 
inhabitants abandoned their farms to wait upon the 
strangers. The strong, healthy women forsook their 
dairies and became the washerwomen of the consump- 
tives’ clothes. No precautions were taken; the disease 
was not then understood as now, the theory of tuber- 
cle bacillus not having been discovered. The place to- 
day is bacillus-ridden, a pest hole, death itself. The 
hitherto strong inhabitants are emaciated, a coughing, 
bleeding people, filled with the germs of consumption. 
The soil and air are both contaminated with the 
tuberele bacilli. It is ne longer a health resort.” 

The same fate, it is believed, awaits many other 
similar localities anless active measures are taken to 
destroy all germs. This will be a most difficult task, 
because consumptives themselves, as a rule, are not 
thoughtful of the danger they spread, or of the rights 
of others. They should bear in mind that if all the 
others had been careful, they, too, might have es- 


eaped. 
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» of the Fifteenth, Sixteenth and Seventeenth 
Centuries, 

Foremost stands Venice, which, at the beginning of 
the thirteenth century, obtained workmen from Con- 
stantinople, and founded workshops that were in full 
activity till 1291, when they were all transferred to the 
neighboring island of Murano. During the fourteenth 
century the principal manufacture consisted of beads, 
imitation jewels, ete., which found a ready market in 
Asia and Africa. In the fifteenth century an impetus 
was given to the manufacture, arising from the cap- 
ture of Constantinople by the Turks, and the revival 
of ancient art in Italy; the former throwing the glass 
trade almost entirely into the hands of the Venetians, 
while the latter furnished the artist with fresh and 
valuable sources of design. It was not, however, until 
early in the sixteenth century that the very beautiful 
process of which so many and such exquisite varieties 
are to be met with in private and public collections 
was discovered—a discovery which at first was religi- 
ously kept secret by the manufacturers themselves, 
and against the divulgence of which the Venetian gov- 
ernment passed most stringent orders and threatened 
the severest penalties ; while, on the other hand, the 
glass makers who remained faithful and silent, content 
with Murano, were made citizens of Venice on that ac- 
count alone, the highest official positions being open 
to them ; indeed, such singular honor was paid tothem, 
that masters of the art were looked upon as little in- 
ferior in dignity to the highest nobles, and special and 
peculiar privileges were extended to them. 

During the whole of the sixteenth and seventeenth 
centuries Venice was the principal glass manufactory 
of all Europe, at which every conceivable variety for 
use and ornament was produced. Early in the eight- 
eenth century the Bohemian manufactures became 
noted, and the cut glass of that country caught Fash- 
ion’s ever variable fancy. From that period the art 
gradually declined at Murano, and the privileges of 
the glass wakers were annuled. Theu came the decay 
of the republic of Venice, and its destruction by the 
French at the close of the eighteenth century; since 
which time, although the manufacture of glass is still 
carried on at Murano, its glory has quite departed, and 
its principal trade again reduced to beads and orna- 
ments, 

More even than for the exquisite beauty and delicacy 
of its contours and proportions, Venetian glass is cele- 
brated for its ornamental patterns in latticinio, or 
milk- white threadwork, enamel, ete. The principal and 
most characteristic varieties of the manufactare were : 

(L.) Subjects in white or stained glass, ornamented 
with enamel colors and gilding. 

(2) Glass ornamented with latticinio, or small milk- 
white threads, which, either milk-white or otherwise 
colored, are inclosed in the glass. These are spirally 
twisted into a charming variety of patterns. 

(3.) Pieces in which two sheets of thin glass are con- 
joined, so as to form a network of latticinio or other 
colored threads, between each mesh of which a small 
air babble is formed. The extreme delicacy, exact- 
ness, and minuteness of these pieces have defied all 
efforts at successful imitation. The variety was known 
as vitro di trina (lacework glass). 

(4) Mosaic glass, in which slices of colored threads 
or reeds were placed within two layers of white glass, 
and fused into masses ready for forming vases, etc. 
This kind has been very successfully revived in the 
present century. It was termed millefiore or vitro 
florito (flowered glass). 

\5.) Glass in which minute particles of gold are ar- 
ranged in patterns and fused, or in which metallic 
filings were dropped in the process of fusion, so as to 
form patches or specks of gold, ete., called aventurine. 

(6.) Dark mottled glass, of various colors, fused and 
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blended, which, when held to the light, shows a deep 
ruby color. To this species the German word schmeltze 
has been applied. 

Other varieties were named schmelz aventurine, a 
combination of the last with the gold specks of the 
aventurine ; frosted or crackle glass, and frosted glass 
with masks, flowers, ete., blown in relief on it from 
within. 

These are some of the principal processes found in 
old Venetian glass, which, besides the elegance of its 
forms already noticed, is remarkable for some most 
grotesque and curious designs in the shape of animals, 
fishes, nondescripts, etc., which are stated to have been 
chiefly in use for chemical purposes. Some of the fore- 
going processes have been iwitated in other countries, 
but Venetian glass far surpasses them all in the beauty 
and variety of its outlines and the fragility of its ma- 
terial, which was of so delicate a nature that it was 
believed if poison were poured into certain of the 
finest specimens, the glass would break. 

Germany, Curing the sixteenth and seventeenth cen- 
turies, manufactured a number of large glass goblets, 
ornamented with armorial bearings, figure subjects, 
foliage, and inscriptions in enamel colors, which 
afford much interest and information on contemporary 
events which commemorate the purposes for which 
they were often specially made. 

Engraving on glass, though commenced with the 
diamond point by the Venetians in the sixteenth cen- 
tury, was carried to greater perfection by machinery in 
Germany, France and Holland, from the seventeenth 
century to the present time. Etching on glass by 
means of a powerful acid was also practiced in the 
seventeenth century, the discovery being attributed to 
Schwanhard, of Nuremberg, whose secret, however, 
died with bim. 

The first manufacture of glass established in this 
country appears to have been in the year 1557, at the 
Savoy House, in the Strand. In 1635 a patent was 
granted to Sir Robert Mansell for glass making, but it 
could not have been on any large or important scale, 
as the same patent ewpowered him to import Venetian 
glass. In 1670 the second Duke of Buckingham in- 
duced some Venetian workmen to settle in London, 
but ornamental glass making never prospered, and it 
was not until the present century that the bigher 
branches of decorative workmanship have been suc- 
cessfully practiced, and their application extended to a 
great and increasing variety of subjects. 

It may be remarked that in the arts of glass making, 
pottery and metal work, the East preceded and ex- 
celled the West in works of industrial art.—The Pot- 


tery Gazette. 
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Respirability of Air in which a Candle Flame 

is Extinguished,* 

At the last meeting of the British Association the 
author stated the composition of artificial mixtures of 
nitrogen and of carbon dioxide with air which were 
just able to extinguish various flames. It was found 
that the flames of ordinary candles and lamps were ex- 
tinguished by mixtures which contained on an average 
about 16°5 per cent of oxygen and 83'5 per cent of the 
extinctive gases. A flame of cual gas, however, re- 
quired for its extinction a mixture still poorer in oxy- 
gen, and containing 11°3 per cent of oxygep and 88°7 
per cent of the extinctive gases. These results have 
since been confirmed by a different method. 

The method consisted in allowing the flames to burn 
in air inclosed over mercury until they were extinguish- 
ed; the remaining extinctive atmosphere was then 
subjected to analysis, when its composition was found 
to be practically identical with that previously obtain- 
ed from the artificial mixtures. An analysis of air ex- 
pired from ‘the lungs proved that it was also of the 
same composition as that which extinguished the 
flame of an ordinary candle or lamp. The average 
percentage composition of expired air and of air which 
extinguishes a candie flame is as follows: Oxygen, 
15°9; nitrogen, 80°4; carbon dioxide, 3°7. 

Now an atmosphere of this composition is undoubt- 
edly respirable. Physiologists state that air may be 
breathed until its oxygen is reduced to 10 per cent. 
The maximum amount of carbon dioxide which may 
be present is open to question, but it is undoubtedly 
considerably higher than 8 per cent. Dr. Haldane 
maintains that the above atmosphere is not only re- 
spirable, but could be breathed by a healthy person 
without inconvenience of any kind; he further states 
that no permanent injury would result from breathing 
such an atmosphere for some time. 

The conclusion to be drawn from these facts is that 
an atmosphere must not be considered to be dangerous 
and irrespirable because the flame of an ordinary 
candle or oil lamp is extinguished by it. The view is 
very generally advanced that a man must on no 
account venture into air which extinguishes the flame 
of a candle or of a bundle of shavings. It will be seen 
that this precaution may deter one from entering an 
atmosphere which is perfectly safe and respirable, and 
from doing duty of a humane or necessary character. 
An atmosphere which extinguishes a coal gas flame, 








* By Frank Clowes, D.Sc.—From the Engineering and Mining Journal, 


however, appears to approach closely to the liwit of 
respirability, as far as the proportion of oxygen which 
it contains is concerned. Hence the cual gas flame 
appears to be a more trustworthy indicator of respira- 
bility than the flame of a candle or oil lamp. Un- 
doubtedly the candle and lamp flames shonld be dis- 
carded as absolate tests of the respirability of air. 
——_—__—__ —_ —~»+ +e 
Etiology and Pathology of Obesity. 

Edgar Thompson, M.D., translates from L’Union 
Med, for the Medical Review the. following as to the 
cause of obesity. As a general rule, cbesity is more 
frequent in cold climates than in hot. Theinhbabitants 
of the extreme north are very fat from the great absorp- 
tion of fatty foods, oils, ete. This superabundance of 
food with the increasing use of aleohol and a more in- 
door life is favorable to the production of fat. 

The inhabitants of the torrid zone who live on a 
scant fruit diet and exercise constantly in the open air 
rarely fatten. 

All authorities agree that alimentation plays a strong 
role in obesity, but the opinions as to the particular 
foods are not unanimous. 

In the normal nutrition the fats introduced in the 
alimentary canal are broken up into giycerine and 
fatty acids, and the greater part is oxidized in the 
organism—body heat resulting from the combustion, 
The small amount which escapes immediate combus- 
tion accumulates in the various tissues and constitutes 
a reserve which can be utilized when the supply of fat, 
from without, fails, If the amvunt of foods are super- 
abundant, or if their oxidation is incomplete, the 
equilibrium will be lost, and the fat will accumulate in 
the cellular tissues, causing obesity 

The inordinate use of albuminoids can contribute to 
obesity. Lean meat gluttons get fat. In the physio- 
logy of nutrition the albuminoids can be transformed 
into derivatives identical with fats and hydrocarbons. 
These fatty bodies arise when wore albuminoids are 
presented than can be completely oxidized into urea, 
ete.; the surplus is incompletely oxidized into the fats. 

Fat can also be formed from hydrocarbons (sugars). 
One part is oxidized in the organism, while the rest is 
transformed into fat (Liebig). Selon Beauniz explains 
the formation of fat in connection with hydrocarbons 


ina different way. He suggests that the hydrocarbons 
are not changed into fat at all, but being more easily 
oxidized than the fat in foods, they will be taken up 
for combustion in preference to the latter, and all of 


the ingested fat will,jtherefore, accuimnlate unchanged, 
producing obesity. 

The author concludes that all kinds of foods can pro 
duce fat. Beverages can influence the deposition of 
fat. It is generally admitted that water, taken in 
large amounts, favors corpulency. Dancel’s treatment 
of obesity is to limit the water drank by the patient. 
The alcoholic obese bloat is proverbial. Alcohol 
eauses the accumulation of fat by limiting its oxida 
tion. The alcohol acts as an easily combustible food 
and displaces the fatty foods by reason of its greater 
affinity for oxygen. This habit can be a cause of 
obesity. 

Lack of muscular exercise hinders the oxidation of 
the fats as well as the other nutritive aetamorpboses, 
Sedentary habits have a similar effect. In the female, 
obesity has a close connection with certain phases of 
genital life. Some women fatten immediately after 
marriage ; others become obese after pregnancy ; others 
still, after the menopaase. 

Frequently obesity develops from an accidental 
eause, change from an active to a sedentary life pro- 
motes it; sometimes it occurs after an acute febrile 
disease, as pneumonia and typhoid fever. Al! those 
nutritive changes which hinder the oxidation of fats 


promote obesity. 


A Living Fossil. 
Prof. Denny recently gave a demonstration to his 
students at Firth College, Sheffield, England, of a 
very unusual and interesting nature, says the West 
minster Gazette. Among the most ancient of animals 
still inhabiting our planet is the so-called mud fish 
(Protopterus) of Africa—a creature worthy of our re 
spect, if only in consideration of its vast antiquity, 
which dates far back in the early ages of the world. 
Of popular interest, the most striking feature of the 
mud fish is the possession of lungs as wel! as gills. On 
the approach of the dry season, in its natural haunts 
in Central Africa, the nud fish hollows out a chamber 
in mud, and enters upon a period of rest extending 
over many movths, during which time it is without 
access to water, and breathes air only. While in the 
mud these fishes may be dug up,and survive even 
after a journey across the woftid in the dry state. 
Prof, Denny received a short time ago one of these 
mud blocks. In the presence of the students the hard 
block was placed in warm water, and after being thus 
exposed for nearly two hours the fish, whieb went to 
sleep in tropical Africa many months ago, awoke and 
came forth from its temporary sepalcher to find itself in 
a bath of tap water in the bivlogica! laboratory of 
Firth College, where it is now aiive, and doubtless 


happy. 
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ACCURATE MEASUREMENTS. the micrometer screw in the head at the right of the|lished the results thereof in the Elektroteknisk 
Tiddskrift, of Christiana. 


In many machine shops and manufactories where | machine. 
These experiments show that in such a field the 


vy ineh or yy ineh is considered close enough, it is not In taking a measurement the machine is first adjust- - 
realized what degree of accuracy is meant by half or| ed to a point on the finely graduated scale correspond- cathodic rays are considerably deflected in the direc- 
quarter of a thousandth of an inch. There are, how-|jing to the nearest 40th to the size to be measured. tion of the lines of force and may even be concen- 
ever, a great many shops and manufactories, as well| Distances less than ~, of an inch are obtained by trated upon the surface of the glass to such a degree 
as government machine construction shops, in which | means of the micrometer screw. as to cause the fusion of the latter. Much more than 
one-half or one-quarter of a thousandth of an inch is} Measurements may be made on this machine to this, they clearly prove that the rays that emanate 
spoken of as a quantity of considerable importance. 000001 of an inch, and with ordinary care measure- from one and the same cathode fall in groups whose 


In modern machine tool building, graduating of ments may be wade of variations not exceeding 000005 physical constants are connected by some definite law, 
scales, ete., the call is for just as are the frequencies 


of the different tones emit- 
ted by a rod in vibration. 
These researches present 
some importance as con- 
eerns the theory of the 
aurora borealis. As well 
known, Mr. A. Paulsen, 
the learned director of the 
Meteorological Institute of 
Copenhagen, claims that 
the aurora borealis owes 
its origin to the phosphor- 
escence of the air produced 
in the upper regions of the 
atmosphere. . Mr. Birke- 
land puts forth the idea 
that terrestrial magnetism 
may be the cause of such 
phosphorescence, which 
becomes intensified in the 
vicinity of the terrestrial 
poles.—L’ Electricien. 
The Quinquennial Cen- 
sus of London, 


The result of the census, 
taken for the purpose of 
ascertaining the number 
of persons present within 
exact size. each parish in the admin- 

The accompanying cut istrative county of Lon- 
shows the measuring ma- don, on the night of Sun- 
ehine, one of the numerous appliances for securing great | of an inch, In the same class of appliances is the Odon-|day, March 29, has not yet been officially declared, 
accuracy peculiar to the shops of the Brown & Sharpe | tom engine for milling templets and for making cutters |but we believe the return will show an increase 
Manufacturing Company, of Providence, R. L, and | for the teeth of epicycloidal gears with the curves theo-| of 221,000 in the population of the prescribed area 
ased for the measuring of standard gages, and other|retically correct. The variations left by the milling|since the census of 1891. At that date the popula- 
tools that must be finished to exact size. | cutters made from these templets do not exceed 0°001 tion of the administrative county, which includes 

One of these machines was exhibited at the World’s|of an inch, A standard yard, used for reference, may | the hamlet of Penge, was 4,232,118. We may, there- 
Fair, at Chicago, where it was shown publicly for the | also be considered one of these appliances. | fore, reckon that the total was raised at the close 
first time. The base of the machine consists of a mas- > of March last to something like 4,453,000. When the 
sive bed 18 inches high. On top of this bed there are | X Rays and the Aurora Borealis. census of 1891 was taken, the population of Penge was 
two movable heads, fitted to the broad flat surface,| A series of experiments of the greatest interest, | found to be 20,375. In 1894 it wasestimated by the reg- 
and gibbed atthe sides. ‘The large head, shown at the| relative to the action of a powerful magnetic field | istrar-general at 20,589, showing, therefore, a swall rate 
left, carries a bar baving a finely graduated scale, | npon the cathodic rays in Crookes or Hittorf tubes, has | of increase. If we add the whole of the quinquennial 
graduated to fortieths of an inch, fastened to the up-| been undertaken by Mr. Birkeland, who has pub. | increase of the administrative county to the population 











greater accuracy, and ma- 
chines have been designed 
to meet this demand. 

Accurate readings from 
a micrometer caliper can 
be made to ys}y, Of an inch; 
from this one is able to 
judge with what care the 
parts of such an instru 
ment must be made, as a 
slight inaccuracy in any 
one of the parts will often- 
times throw the others out 
of adjustment, and impair 
the result. 

Expensive special ma 
chinery of great accuracy 
is necessarily required for 
this class of work. These 
machines have been the 
outgrowth of long experi 








ence and the constant ap- 
plication of some cf our 
best mathematicians. The 
final testing of a caliper of 
the kind mentioned above 
must be made with the 
most delicate instruments, 
or with standards made to 

















per side. The gradu- of London, as shown 
ations on the inner : in 1891, we get a 
side of the scale are total of 4,482,743. 

so fine as to be nearly The registrar-gen- 
invisible without the eral has estimated 
aid of a glass, Above that the population 
this scale is a micro- of London, by the 
scope, fitted with a middle of the present 


year, would be 
4,435,955. But there 
is a gain of three 
months in this reck- 
oning, owing to the 
circumstance that 
the national census 
is taken at the com- 
mencement of April, 
or three months 
earlier than the 
midsummer epoch. 
As there is an in- 
crease of more than 
48,000 in the popula- 
tion of London ina 
year, the three 
months’ deduction 
will bring down the 
estimate to 4,425,000 
for March last, or a 
quinquennial in- 
crease of a little over 
213,000. It happens 
that, if we take the 
increase estimated 
by the registrar-gen- 
eral for each year 
from 1891 to 1895, 


micrometer eyepiece, 
for teading the gra- 
duatigns: the micro- 
scope is mounted 
upon a siide paralle! 
with the scale. By 
the use of this slide 
the capacity of the 





machine is 16 inches 
in length. 

Oo the smaller 
head, shown at the 
right, also movable, 


ws aA Micrometer 





acre Ww The wicro- 
meter graduations 
are read by means of 
a vernier scale, nak 
ing the value of the 
graduations equal 
000001 of an inch. 

The cone shown at 
the back of the ma- 
ehine is for the pur- 
pose of conrentrat- 
ing the light npon 
the graduations of 
the «cale 

The chief adjust- 


ment of the machine both inclusive, there- 
is made by the ad by constituting a 
justment of the hair quinquennial period, 
line of the tmiero- the increase becomes 
scope coincident 212, 593. 


with the lines of the 
finely graduated 
scale, rhe other 
measuring point is 


The recent cen- 
sus seems to show a 
more rapid growth. 
—London S8Stand- 


placed by means of BEOWN & SHARPE MEASURING MACHINE IN USE. ard. 
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Dark Light. 

The claims of M. Gustave Le Bon, a French physi- 
cist, to have discovered what he terms “dark light "— 
an invisible form of radiation arising from the passage 
of ordinary light through apparently opaque metal 
plates, and capable of producing shadowgraphs like 
those of the X rays—have already been noticed in these 
columns. M. Le Bon’s experiments have been described 
before the French Academy of Sciences, a sufficient 
proof that they have been performed in good faith ; 








but his conclusions have been usually looked upon with 
suspicion, men of science 
having generally thought 
that be has been deceived 
by the filtration of light 
through chinks in his plate 
holder, or by some similar 
action. Nevertheless, his 
experiments and papers 
continue, and in his last 
paper, read on May 11, he 
asserts that many forms of 
invisible radiation, inelud- 
ing Roentgen’s X rays, rays 
from fluorescent bodies, 
the rays diseovered by him- 
self as noted above, and 
others. are all merely forms 
“dark light,” which 
erm he thus widens in ap- 
plication to cover all kinds 
of radiation capable of af- 
fecting a photographic 
plate, but not the retina of 
the eye. Le Bon’s expeti- 
ments have been unac- 
countably neglected in this 
country. They are so sim- 
ple that it should be easy 
for almost any one to prove 
the truth or falsity of his 
claims, yet no one appar- 
ently has thought it worth 
while to take the trouble, 
One American scientific 
magazine of high repute 
even refers to his experiments as experiments on X rays, 
says the Literary Digest. It is quite certain, however, 
that there are forms of invisible radiation capable of 
taking a photograph, besides the famous X rays. 
Some of the methods of photographing “in the 
dark” were known, in fact, long before Roentgen’s 
discovery. It may be that Le Bon has really discov- 
ered a new and related form of radiation, and in any 
case bis recent classification of all such forms under one 
comprehensive head is a step in the right direction. 
We translate below an extract from the paper alluded 
to above, together with an abstract of other portions 
of it, from Cosmos (Paris, May 23): 
To place his previous experiments definitely beyond 
all the objections brought 
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photographic plate. It is then evident that the light 
condensed on one of the faces of the sheet of copper 
bas traversed the metal and made an impression on the 
photographic plate.’ 

“Adopting the term ‘dark light’ for all forms of 
invisible radiation hitherto discovered, M. Le Bon 
believes that he bas been able to establish the follow- 
ing classification : 

**X Rays.—These traverse black paper and organic 
substances, do not. pass through most metals, and are 





neither reflected nor refracted. 





A HUT IN PROCESS OF CONSTRUCTION. 


“Invisible Rays from Fluorescent Bodies.—-These pass 
through metals, as Messrs. D’Arsonval and Becquerel 
have shown, are refracted and reflected, and present, 
consequently, no peculiarity permitting us to identify 
them with the X rays. 

“Rays that are Formed when’ Visible Light Falls on 
Metallic Surfaces.—The researches of M. Le Bon show 
that these rays do not pass through black paper, nor 
through the greater part of organic substances, but 
that they pass through a large number of metals. 
They also possess the property of being condensed and 
diffused, like electricity, on the surface of metals. 

“Rays Belonging to Organic Beings.—Rays are 





emitted by organized beings in darkness, which allow 





THE MATABELES AND MASHONAS. 
BY P. LEMOSOF, IN MAGASIN PITTORESQUE. 

Matabeleland and Mashonaland form part of Brit- 
ish Zambezi or Rhodesia, as it has been named from 
Cecil Rhodes. Various conventions with the neigh- 
boring powers.have assured to Kngland the possession 
of this vast country extending northward from Cape 
Colony, and which a privileged company—the Char 
tered Company—has tried to render valuable. The 
results thus far cbtained by no means correspond 
tothe amount of money and labor expended in the 
exploitation of the coun- 
try; for, although some 
parts of the territory, in 
the neighborhood of the 
rivers—like that in the 
neighborhood of Senna 
shown in our engraving-~ 
present a real tropical 
beauty, the greater part 
of Zambezi is arid and 
barren, its only riches 
being a few auriferous 
veins which scarcely repay 
the cost of the first instal- 
lation; and furthermore, 
it is very dificult to estab- 
lish trade with the na- 
tives, especialiy with the 
Matabeles, who are sup- 
posed to belong to the 
most refined tribe of the 
Kafir races. Imperious, 
warlike, aceustomed to 
maintain themselves by 
their raids on neighbor- 
ing tribes, Matabeleland 
was, until a few years ago, 
a@ very powerful realm. 
The chiefs of all of these 
South African tribes, the 
Mashonas, the Matabeles 
and the Zulus, enjoy a 
real authority in spite of 
their air of indifference 
and physiognomies which 
offer so little that is attractive in the eyes of white 
men, and for this authority there is fierce contention 
among the descendants of a deceased chief. 
Like the ancient feudal lords, African 
usually obtain supremacy over their people only 
at the price of the blood of their opponents. The 
reign of the last monarch of the Matabeles, Lo Ben- 
guela, was‘inaugurated by the massacre of all of his 
brothers. It is true that he was encouraged in this 
particularly by his sister Njina, who hoped aiso to 
gain power, but having, in her turn, been accused of 
casting a spell over the queen, rendering her barren, 
the tender sister was condemned to death and hung 


from a tree on April 2, 1880. It is thus seen that the 
women of these countries 


play a certain! part, in 


princes 








against ‘dark light,’ nota- 
bly that which suggests 
the filtering of ordinary 
light throngh the cracks of 
the plate holder, M. Le 
Bon has undertaken new 
experiments with the ob. 
ject of condensing it on 
the surface of metal plates, 
and then obliging it to pass 
through these and act on 
photographie plates in 
darkness. We quote from 
bis communication the de- 
scription of his experi- 
ments: 

*Take a sheet of cop- 
per and one of lead, about 
one millimeter in thick- 
ness; place each of these 
two sheets in a photo- 
graphic printing frame in- 
stead of the sheet of glass 
and expose one of the faces 
—one only—at a distance 
of 20 centimeters [8 inches} 
to the light of an electric 
arc, for one hour. Re- 
move the two frames to 
darkvess and allow them 
to cool for two hours. Re- 
move the sheets from their frames; then, between the 
two faces that have not been exposed to the light, place 
a sensitized glass plate, and the object tha; we wish to 
reproduce, a photographie negative for instance, taking 
care that the object shall be between the copper and 
the sensitized plate. To avoid all contact action, be 
careful to separate the sensitized glass from the object 
to be reproduced, by a sheet of glass or celluloid. It 
will be sufficient to leave the whole in darkness for five 
or six hours, to obtain on development a perfect image 
of the object placed between the metal sheet and the 











MATABELE HAMLET. 
From photographs supplied by the Société de Geographie. 


us to photograph them, as M. Le Bon has shown by 
operating on ferns, fishes and various animals. These 
rays appear to be related to the invisible rays of phos- 
phorescence, but they differ nevertheless in that they 
do not pass through metallic bodies, at least those 
experimented upon—notably aluiwninum.” 

Como, in Italy, is the birthplace of Alessandre 
Volta, and will celebrate, in 1899, the hundredth anni- 
versary of his invention of the voltaic battery by an 
electrical exhibition and congress. 








spite of the state of servi- 


tude endured by the 
“weaker” sex among ail 
primitive races, The dis- 


tribution of work is often 
quite the reverse of that 
which we are accustomed 
to see among civilized 


people. On the shores of 
the Zambezi, especially 


where the breeding and 
raising of cattle is impos- 
sible on account the 
ravages of the fly tze-tze, 
agriculture constitutes the 
only oceupation of the in- 
habitants. ‘The work of 
the fields falls entirely 
upon the women, who 
start off early in the morn- 
ings to cultivate the 
ground and raise the grain 
aud corn. Millet or sor- 
ghom, called mabele by 
the Matabeles and 
imphi by the other tribes, 
constitutes their principal 
food. The cooking is 
earefuliy attended to by 
the men who remain in 
the village, and they also take care of the household 
arrangements. After the return home the members 
of the family assemble around the pot, into which 
each one dips his five fingers and makes a ball, which 
quickly disappears down his throat. This is the one 
mealof the day. They taik often until very late at 
night, all smoking the daga, a kind of native tobacco, 
after which all go to bed, either inside of the huts or 
in the open air, rolled in a sheepekin. 

Contrary to the practice among other African races, 
the Matabele women are subjected to a most austere 


of 
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regime, sach as is altnost aakoown among other primi- 
tive peoples. Any immorality, especially of young 
girls, is severely punished, and European travelers 
have seen young people iastantly put to death for 
such offenses. This severity is much relaxed in re- 
gard to their relations with whites, the birth of a 
halfbreed child giving prestige to the mother, 

The dwellings of the Matabeles, as well as those 
of the Mashonas and other Kafir races of Southern 
Africa, vary according to the importance of the tribes 
and the positions of the occupants. Those intended 
for the masters are generaliy round, spacious, with 
an opening serving for a door by 


which admittance is obtained to 
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Extraordinary Skin Grafting. 

Dr. Nicholas Senn has made a success of an extra- 
ordinary operation in skin grafting, says the Chicago 
Times-Heraid. Nothing of the kind was ever tried 
before, and the eminent Chicago surgeon has startled 
his medical brethren again by his daring, and is re- 
ceiving their plaudits for the triumph of his remark- 
able experiment. 

The parboiled hand of a man, devoid of skin on its 
back, was inserted in a puncture made between the 
skin and flesh of the man's 
own stomach and fastened 











the kraal or inclosure reserved 
for the members of the family. 











All are made of reeds or bam- 
boo, Some of the tribes give a 
certain elegance to the construc- 
tion of their houses, which are 
square and thatched, recalling 
the isbas of the Russian peas- 
ants, The huts occupied by the 
servants aud slaves are, on the 
other hand, nothing but misera- 
ble kennels, often much dilapi- 
dated, and fora door there is 
only a hole at the base of the 
hut, which can be entered only 
by crawling in, 
A slow transformation, how 
ever, is taking piace in the lives of these people, as 
European civilization penetrates into their country. 
The “Chartered Company,” often decried, has al- 
ready accomplished considerable work: roads have/| hand, 


been made, railroads built and exchanges established 
where the familiar with European 
products, the need of which they begin to feel wore 
Who knows bat these grown-up children, 


natives become 


and more, 


gay, unconscious, naive rather than perverse, may 
render a great service to humanity by trying to fer- 
tilize the immense tracts which are still uncultivated 
and which jean be transformed into productive land 
only by the labor of man ? 
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A NEW STEADY REST FOR ENGINE LATHES. 

A handy form of steady rest, so arranged as to facili- 
tate the lining up of work in the lathe, has been pat- 
ented by Mr. John H. Blum, of the Western Iron 
Works, East Second Street, Butte City, Montana. 


The stand is made in two halves, which are hinged to- 
gether, and secured by a bolt at the free ends; the 
base being adapted to slide longitudinally on the bed 
of the lathe, and to be secured thereon by a suitable 
clamp, as shown in the accompanying illustration. 
The stand is anoular in shape and is accurately turned 
to receive an annularfjaw carrier, whose periphery is 
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beveled and rotates snugiy in contact with the 
stand. 

In the jaw carrier are a number of radial grooves, in 
which the jaws that engage the work are fitted to slide 
freely. Each of the jaws carries a bolt, which extends 
at right angies to the jaw, and passes through a cam 
slot formed in a flat ring which is mounted to turn in a 
cireular recess formed on the inner face of the jaw 
carrier, These bolts also pare through radial slots 
formed in the back of the stand. Thering is provided 
with a hendle, by the operation of which the bolts and 
the jaws to which they are attached are caused to 
travel in the cam slots and are given a radial motion to 
or from the work in the lathe, By this means the jaws 
are simultaneously moved in to engage the work. and 
the jaw bolts baving been tightened up, the work so 
engaged is held in the center of the rest. If it is de 
sired, the jaws can be provided with rollers as shown in 
the illustration. : 


A NATIVE MEAL. 


there for three weeks, literally in a sling of skin and 
flesh. When it was removed it was found that the 
skin of the stomach had grown to the back of the 
It was carefully treated, trimmed down to 
where it should grow, and a triumph in the surgery of 
skin grafting was made public. 

The patient is E. EB. Lyday, cashier of the First 
National Bank of Newton, Iowa. He has been a resi- 
dent and business man of that place for years. Mr. 
Lyday was a victim of a wreck on the Chicago, Rock 
Island and Paefie Railway at Grinnell, lowa, in 1894. 
The hot air pressure un a coach at that time severely 
sealded his face and hands. He was scarred for life. 
In the course of time he recovered the use of his left 
hand, but his right hand wasso parboiled and maimed 
that he lost control of it. The member was like a 





piece of mangled beef. The skin was hopelessly and 
permaoently gone from finger tip to wrist. 

Being possessed of means, Mr. Lyday sougbt the 
best of surgical aid regardless of expense, but without 
avail until recently. Several weeks ago he came to 
Chicago and went to St. Joseph’s Hospital. Dr. Senn 
was summoned. 

The surgeon found that the hand baffled all old 
remedies at grafting. He finally decided to make an 
experiment as the last hope for relief. Lyday shud- 
dered at the suggestion, but pluckily agreed to the 
test. Dr. Senn decided that the chance was to slice a 
piece of skin in Lyday’s breast or stomach so that the 
hand could be inserted therein between the flesh and 
skin, thus practically making a sling of skin aud flesh, 
in which the patient could rest bis disfigured hand. 

Lyday first submitted to the knife April 25. A piece 





of his skin three inches in width, five inches long and 
| one-quarter of an inch thick was skillfully cut. The 
| unique bandage was lifted to permit the insertion of 
the mangled and scalded hand which needed a new 
covering. The hand was placed in this novel grafting 
device. The triumph was complete. The skin had 
grown on the back of the hand, and a process was 
promptly applied to substitute another skin on the 
stomach and breast from which the strip had been 
transferred to the hand. 

A photographer took advantage of the opportunity, 
and several good negatives of the achievement were 
secured. Mr. Lyday is in excellent spirits, and Dr. 
Senn naturally is proud of the suecess of his novel ex- 
periment. 


oro 


The Bicycle Among the Savages, 

Oscar Tomare, the prince of the island of Bora Bora, 
one of the largest of the Society Islands, in the South 
Pacific Ocean, arrived recently in San Francisco from 
Scotland, where for the last five years he has been 
taking a course in English. The prince is a tall, dark 
young man, about twenty five years of age, with a 
pleasant, affable manner. He wasa nephew of the late 
King Pomare, the last ruler of the island of Tahiti, 
and a cousin of Queen Mamea, who was recently de- 
throned as the sovereign of the rebellious natives of 
Raiahtea. 








When Prince Tomare left his home in the islands five 
years ago, he could not speak a word of English, but 

now he converses, not only in the Anglo-Saxon tongue, 
but in French and German as well. He is an advanced 
student in political economy, and spent nearly a year 
in studying artin Paris, where his oil paintings re- 
ceived very high commendation. 

“I went to Scotland to be educated,” said the prince 
to a representative of the San Francisco Examiner, 
“ because a great many of the young men of the royal 
families in the South Sea Islands were educated there, 











A SOUTH AFRICAN PRINCE. 
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Arthur Brander and Jobn Brander, both friends of 
mine, were educated in that country. I was a stud- 
ent at the Edinburgh University. The rules are very 
strict, and so are the professors, but it is all for the 
best ; you learn « great deal more. 

** [bave been all through Europe—France,Germany, 
Great Britain and Greece—but there is no country that 
shows such a great amount of enterprise as America. 
New York, I think, is the greatest city in the world, 
and San Francisco is the prettiest. I am not a 
stranger, for I stayed here a 
month when on my way to 
Scotland. 

“I am a confirmed bicyclist 
and ride whenever I get a 
chance. I believe I would have 
ridden out here from New York 
if the roads had been good. On 
Monday I am going down town 
to purchase twelve wheels to 
take home with me for the 
members of my household and 
my family. They will be the 
first wheels to be introduced in 
the islands, and I know the 
natives will be astonished when 
they see them. It will be 
funny to seea lot of men and 
women with nothing on but 
pareus (native body cloths) 
riding around on bicycles 
among the banana trees.” 


Swe] 





AN AUTOMATIC DUPLICATOR. 

The Neostyle Company, of 100 Church Street, New 
York, for the past ten years manufacturers of neo- 
style duplicators, have just placed upon the market 
the automatic neostyle, a machine which, owing to 
its efficiency and simplicity, and to the admirable 
work it performs, will be found a convenient adjunct 
to any office. 

With the automatic teostyle an original is written 
either with the neostyle pen or ordinary typewriter 
on a sheet of patented stencil paper. The stencil is 
then laid on the printing platen, and a slight move- 
ment of the lever causes the frame to close, then the 
stencil is automatically held in the printing frame. 
All that is now necessary to do is to feed the machine 
and operate the lever. The ink is fed automatically, 
the supply being regulated by a small thumb screw. 
Copies can therefore be light or dark, according to 
the ink tbat is allowed to flow (a thousand copies can 
be taken without touching the ink fountain). This 
ink, as soon as it is deposited on the plate, is taken up 
automatically by two rollers which distribute it 
evenly, the ink plate revolving a quarter of a turn at 
each impression. The movement of the lever brings 
the printing roller across the stencil, the pressure 
being regulated automatically, thus insuring an even 
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copy. As soon as copy is taken the movement of the 
lever is reversed, the frame opens and the sheet is dis- 
charged automatically. A simple indicator shows the 
number of copies printed. The machine can be made 
ready or closed up in five seconds, without disconnect- 
ing a single part. 
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In the year ending May 10, 1896, photographs of the 
sun were taken at Greenwich with the Dallmeyer pho- 
toheliograpb, mounted on the terrace roof of the south 
wing of the Physical Observatory, on 229 days, and of 
these, 459 have been selected for preservation, besides 
14 photographs with double images of the sun for de- 
termination of zero of position angle. For the year 
1895, Greenwich photographs have been selected for 
measurement on 249 days, and photographs from India 
and Mauritius—filling up the gaps in the series—on 
113 days, making a total of 362 days out of 865 on 
which photographs are avaiable, 


-— 
-_ 








ULY 18, 1896.] 


uECENTLY PATENTED INVENTIONS. 
Railway AppHances. 


aR Fe NDER.—Osear L. Whitney, 
ndge, Mass. The object of the invention is to im- 
that class of fenders consisting of 2 horizontally 
ted baffer, adapted to receive the person or oly 
ion rap down by the car, and to provide such fend- 
h improved mechanisn: whereby persons and ob- 
,ons falling under the fender may be saved from 
_ct with the wheels or other portions of the car. The 
non consists of a combination of the longitudinally 
ve fender. the drop catcher supported thereon 80 
_. the eateher will be moved bodily rearwaré in unison 
_ the fender in case of a collision, a supporting device 
for wolding the catcher in an elevated position, and me- 
_~ for releasing the catcher. 
\n FENDERS.—Octavius A. White, 
. York City. The invention relates to improvements 
- fenders. The object is to produce a very inexpen- 
» and simple apparatus of this kind, which may be 
nieutly applied to a car, and in which oppositely 
» drums are employed, these being arranged so 
» case a person is run down by the car he will be 
to one side of the track and thus saved from se- 


injury. 
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Mechanical, 


CrusHIn@ Mruu—c. M. Carhart, 
Plainfield, N. J. The machine, which is simple and ef- 
fective. bas for its leading features cireular toothed di_s, 
which ar engaged by rotatable toothed roller stamps. 
The carr’ rs for the roller stamps are given concerted ro- 
tary movement and the roller stamps independently ro- 
tate upon their carriers, whereby a striking action is 
obtained for the stamps, The impact of the stamp rollers 
npon the dies thoroughly crushes the material supplied to 
them, and the contact face of the stamps and dies are so 
forme: as to retard the material, insuring its proper pul- 
verization. A cushion is provided between the dies and 
frame of the machine, which prevents the latter from 
being unnecessarily jarred. The pulvenzed material is 
delivered by centrifagal action to an amalgamating sur- 
face from which the refuse passes off through a suitable 
conductor, 

Devick FoR Movine GRAIN.—Edwin 
©. Harnden, Carbondale, Pa, The object of the inven- 
tion ix to provide a new and improved device for moving 
grain from one place to another, the device being very 
simple and durable im construction, very effective in ope- 
ration, and more especially designed for unloading grain 
and other loose material contained in cars. The inven- 
tion consists principally of a removable drum, a pulling 
rope adapted to wind on said drum and connected with the 
scoop, shovel, or like device for moving grain, a clutch 
mechanism for throwing the drum into and out of geam 
and a controlling rope adapted to wind on the said drum 
and under the control of the operator, sald controlling 


rope controlling the clutch mechanism. 
Press.— Peter Bartoletti, Monongahe- 
la City, Pa. The object of the invention is to provide a 


new and improved press for forcing plastic material into 
forin articles of various shapes, the press be- 

r, more especially designed for rapidly mak- 
ing ordinary clay cylinders, The inyeution consists 
principally of an intermittently revolving table carrying 
moulds having movable bottoms, a box arranged over 
said table and provided with a reciprocating plunger for 
pressing the material into the moulds, and a fixed cam for 
moving said mould bottoms, to push the pressed article 
out of the mould, 


Ore SAMPLER.—Thomas A, Topham, 
Aspen, Cel. The object of the invention is to provide a 
new and improved ore sampler which is simple and da- 
rable in construction, very effective and accurate in ope? 
ration, and arranged to cut out samples from a quantity 
of ore to accurately represent the contents of the whole. 
The invention consists of a wheel mounted to rotate at a 
high speed, and provided in its web with a chute extend- 
ing from the back of the web to the front thereof and in 
an outward direction, to cause the ore entering the chute 
hear the center of the wheel and at the bottom of the 
: » to be delivered by centrifugal force to the front of 
the wheel, 


TROLLEY FoR Krres.—Thomas J. Rog- 
ers, Jacksonville, I. The invention relates to a toy 
which is in the nature of a trolley, it being adapted to 
travel on a string attached to a flying kite, and the object 
of the invention is to provide the trolley with wings 
which when spread will serve to carry the trolley up the 
kite string by the pressure of the air on the wings, and 
furthermore to so construct the. trolley that a parachute, 
balloon, or any equivalent small object may be carried 
upward by the trolley, and whereby when the trolley ap- 
proaches the bowstring on the kite a trip will_be operated 
which will permit the wings of the trolley to close and at 
the same tame release the object carried upward by the 
trolley, permitting it to drop to the ground, When the 
Wings of the trolley are closed, said trolley will slide 
down the string and be returned to the person flying the 
kite, in order that it may again be sent up, if so desired. 


APPARATUS FOR REDUCING ANTIMONY 
Orgs.—Edwin Kratzer,?Thompson Falls, Mont. The ob- 
ject of the invention is to provide a new and improved 
“pparatus to extract antimony from its ores, separate it 
from the gangue in a simple and economical manner by 
sintering the ore, fuming, oxidizing, and condensing the 
antimony, and collecting it asjan oxide of antimony in the 
form of a powder in a common condenser. The appara- 
“us consists principally of a center or dranght furnace 
having side draught hoies and a cone or equivalent body 
'n ite bottom, the cone being formed with a center 
‘raught inlet, and a series of channels leading from the 
inlet to the sides of the cone. 


Loe Sawine Macurne.—John H. Es- 
‘abrooks, Hinckley, Ill, ‘The invention is an improve- 
‘nent in the class of portable log sawing machines which 
are adapted to be attached to and partly supported by the 
‘og to be sawed, and on which the operator sits to recip- 
rocate the saw. In brief, the invention consists of a por- 
table sawing machine of the type specified, and of the 
combination -vith the frame, having a seat of a pendulum 
Saw, and connecting rod and of ‘a pivoted standing lever 
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and pendent lever, and having meshing toothed heads, horizontal or connecting portion of the springs, 
the pendent lever having foot rests whereby the levers pie Ny ar py oh ergy my 
are made to move together in the same direction. | springs baving one end sccared to the rear portions of the 

MARLINESPIKE. — Charles H. Fulson , “4 !ugs and their free ends loosely engaging the mem- 


linespike is smooth and tapered exteriorly, and provided 
with a screw socket for reception of and attachment to a 
ropeend. The marlinespike or splicing tool is provided 
with an internally threaded socket, and an internally 
threaded extension socket of greater diameter having a 
coupling screw on its forward end to screw into the first 
named socket. 


| PuMPING PowER.—George W. Grimes, 
Bluffton, Ind. This invention relates to mechanism for 
pumping oil and water wells, the object being to provide 
a simple and compact form of the construction, bringing 
all wearing points within the limits of easy access, and 
further, to provide a frame of strong and novel construc- 
| tion in which may be supported one or more devices of 


Motor. —Ira J. Griffin, Sing Sing, | different sizes for connection with pump rods or lines, 
N.Y. The object of the invention 1s to construct a sim. Whereby a greater length of throw in said pump rods or 
ple and effective motor, to be used with water or any lines may be secured than has heretofore been done. In 
other suitable propelling agent. In brief, this fluid mo- . brief, the invention consists in a well pumping power, a 
tor comprises a wheel provided with a rim, buckets se- | frame, a vertical shaft having bearings in said frame of a 
cured to the outer surface of the rim, each bucket having bevel gear on said vertical shaft, a horizontal shaft having 
a broad front face provided with a transverse cylindrical 4 bearing in a boxing on the frame, a pinion on said hori- 
groove open at both ends, and a rear portion tapering to 20ntal shaft engaging with the gear on the vertical shaft, 
a sharp edge, said edge extending inwardly beyond the & series of cranks arranged on the vertical shaft, one 


tangent at the inner end of the groove of the adjacent above another, and pump rod plates mounted on the 


bucket, to throw the waste fluid laterally before it CTanks, the coanected cranks and plates of one set being 
reaches the vim, and means for throwing jets of a fluid 4rranged to move in a smaller circle than those of an ad- 
into the grooves of the buckets. lien mae eat 

Tonausk Suprport FOR VEHICLES.— | MACHINE FOR Makine ConTINUOUS 
James F. Mitchell and Enos A. Rich, Opolis, Kan. This [xia Linoteum.—Louis William Lowe, Linoleumville, 


invention relates to a support for the tongues of vehi- 
cles, and the object of the invention is to provide such a 
support of simple, durable, and economic consiruction 
and of a resilient nature, the support being so applied to 
the tongue that it will carry the weight of the tongue in | 


N.Y. The objectof the invention is to provide a new 
and improved machine for making continuous inlaid lin- 
oleum in a very simple and economical manner. In brief, 
the invention consists in the combination of the assem- 

cylinder provided at its periphery with devices for 


bling 
any desired position of the latter, and whereby the sup- | holding the material, feed mechanism arranged adjacent 
port at its forward or free end will have sliding connection to the assembling cylinder to deliver pieces of material 
with the tongue, enabling it to be raised to any desired | thereto and form said pieces into a contfuou ¢ ~t, and 
height without interfering with the downward movement 4 guide roller over which passes a sheet of backing, 81.2 


of the tongue, which may be pressed to the ground, and 
when relieved from pressure will resume its normal posi- 
tion. In brief, the invention consists of the combination 
with a running gear of a vebicle and the tongue of the 


nection with the running gear, a yoke keeper attached to 
the tongue, in which the forward portion of the support 
has movement, and a locking device adjustable on the 
yoke keeper and adapted for engagement with the for- 
ward end of the support. 


BREECH-LOADING FIREARM. — Man- 
uel Victor Dengo, San José, Costa Rica. The object of 
the invention is to provide a new and improved breach- 
loading firearm, which is simple and durable in construc- 
tion, casily manipulated, arranged to securely hold the 
breech block in position when firing, and to readily ex- 
tract the shell. The invention consists principally of 
a breech block controlled during part of its closing 
movement by the hammer and the remainder by a 
apring, 80 as to seat the breech block in advance of the 
hammer. 

AMALGAMATOR.—Charles P. Watterson, 
Farmington, Utah. The object of the invention is to 
provide a new and improved amalgamator for treating 
gold-bearing sand, stamp mill pulp, and other material 
to save the precious metals contained therein in an effec- 
tive, quick and economical manner. The invention con- 
sists principally of a gyrating box provided with copper 
plates, and a longitudinal guide strip for the said plates, 
each strip extending from one of the boxes to within a 
short distance of the other end, to cause the material 
passing upon the plate on one side thereof to travel along 
the same and back on the other side. 

Enp GATE AND FASTENING DEVICE 
Turreror.—William C. Herriman, Roads, Mo. The 
invention is especially designed as an improvement in 
the end yates of wagons adapted to carry grain, as well 
pigs and other stock, and the object of the invention is 
to provide an end gate which, when fastened in place, 
will afford a substantial brace for the end of the wagon 
body, to prevent injurious shaking of the body when be- 
ing drawn over rough roads; to provide an end gate 
which may be readily and securely fastened in the 
closed position, and which may be readily lowered and 
properly secured in position for the ready unloading of 
grain withont injuring the bottom of the body, and which 
may be fastened in a further lowered position to form a 
runway, as to a hog chute or the like. When used for 
hauling stock, it can be raised or lowered speedily and 
coveniently while the wagon is backed and while remaip- 
ing against the etock chute. The invention consists in 
the combination with a wagon body of an improved end | 
gate, to which are attashed two chains having rings at 
the outer ends, rings inward from the ends, one of said 
rings being smaller than the other, and a third ring on 
the chain having the said smailer ring and means for se- | 
curing the inner end of each chain. | 


Hiner.—Paul E. Cabaret, New York | 
City. The invention relates to an improveiment in hinges, _ 
and especially to that class of hinges known as “ stop 
hinges,” the cbject of the invention being to provide a | 


bronze doors, and likewise especially adapted eee 
tached to masonry, and so provide the hinge with stops 
that the door cannot be opened beyond a predetermined 
angle, and whereby also the stops will add materially to 
the strength of the hinge and materially assist the latter 
in supporting the door. This is a knuckle hinge, com- 
prising attaching plates having knuckles pivotally con- 
nected together and each provided on its inner face with | 
alng of the same width as the knuckle and extend- 
ing from the attaching plate partially over the knuckle 
and adapted to engage the opposite attaching plate, to 
limit the movement of the parts of the hinge one upon 
the other, the lug of one knuckle projecting between the 
lugs of the two adjacent knuckles, the said lugs being of 
a length to remain in interlocking engagement with each 
other at all times. 

Picker Stick CHECK FoR LoomMs.— 
William E. Sartwell, Troy, Vt. This invention is a 
picker stick for looms, comprisng two plates adapted to 
be secured to opposite sides of the batten or lathe, said 
plates each being provided with a laterally projecting and 
recessed Ing, and with a laterally projecting stop in front , 
of the said lug, said stop having yielding or elastic faces, | 
a U-shaped arm having the ends of its members pivoted 
in the recesees of the lugs, a stop plate secured to the 








roller being arranged adjacent to the cylinder, bat in ad- 
vance of the feed mechanism, to guide the backing to the 
continuous sheet of assembled pieces on the cylinder and 
bring said pieces and backing together to form a continu- 


same and of a support for the tongue having pivotal con- ous, coherent sheet. 


Corn FREED LETTER POSTING OR 
Srampive Macatng.—Detalmo Di Brazza Savorgnan, 
Rome, Italy. {This invention relates to letter boxes or re- 
| ceptacies designed to be placed in any desired locality for 
depositing letters to be mailed, and it comprises mechan- 
ism for progressively numbering the envelopes as they are 
deposited and after the proper coin or coins shall have 
been deposited to prepay the postal fev. In this machine 
or depository is embodied means for indicating on the 
envelope the place and date of deposit, the numeral or 
numerals which serve in lieu of the ordinary printed and 
attached stamp, and also means to designate on the en- 
| velope the amount of postage deposited therefor, whether 
| domestic or foreign. It further embodies means for mak- 
ing a permanent record of the number on the last letter 
deposited prior to the removal of the letters by an au- 
| thorized agent of the government, and also means for 
making a permanent record of the wLole amount of coin 
removed from the machine by an authorized agent. It 
further embodies means whereby a letter may be placed 
in the machine and operated upon after a coin shall have 
been placed in the proper chute, and whereby the said 
letter may be returned to a position to be removed by the 
depositor, shouid he be aware that a greater amount of 
postage is required, thereby enabling him to again deposit 
the letter with a sufficient amount of coin to wholly pre- 
pay the postage. 
| Tosacco GRANULATOR. — John W. 
Daniel, Owensborough, Ky. This invention relates to 
certain improvements in granulating machines, such as 
are especially adapted for granulating tobacco. The in- 
vention consists in a machine for granulating tobacco, 
| of the combination of a body having an open top and 
provided with an opening near the bottom of its front 
| wall, a curved screen having a concave upper face ar- 
ranged at the upper part of the body, a curved cover 
hinged at its rear edge to the upper part of the rear side 
of the body and provided with a hopper in its top and a 
discharge opening in its rear part, a shaft journaled 
transversely at the upper part of the body, the curvatures 
of said screen and of the cover being concentric with 
said shaft, whereby a circular chamber is formed at the 
upper part of the body, a drum secared on said shaft iu- 
side said circular chamber and provided on its periphery 
with projecting blades arranged to press the tobacco 
leaves against said curved screen and to throw the refuse 
through the discharge opening in the rear part of the 
cover, an inclined screen pivoted in the lower part of the 
body, with its extremity extending through the opening 
in the front wall thereof, said inclined screen being 
adapted to receive on 1s upper side the granulated ma- 
terial passing through said curved screen and having 
means for vibrating it, said body having its rear wall 
closed from the discharge opening in the cover down 
beyond the rear end of said inclined screen, and a dust 
receptacle arranged in the bottom of the body below said 
inclined screen. 

MANUFACTURE OF SEAMLESS TUBLNG. 
—Hartiey Howard Jack, Hollidaysburg, Pa. The inven- 
tion is an improvement in the manufacture of seamless 
tubing, and it consists in the improved process and in 
the apparatus. The process includes rolling or com- 
preasing the ingots while the same are upon a revolving 
longitudinally movable mandrel section, whereby there 
is imparted to the interior of the ingot, while the ex- 


| terior thereof is being compressed, broadly, a rotary 


motion, and specifically, a rotary spiral motion. 


DEVICE FOR AUTOMATICALLY CON- 
TROLLING CLosine Hatcuway on OTHER Doors.— 
Frederick F. Jackson, Richmond, Ind. This invention 
relates to a device for automatically controlling the clos- 
ing of hatchway or other doors, and it has for its object 


to provide a system of wiring having oe 
a 


; 


locking mechanism, a suspended weight for releasing 
the locking mechanism, means for holding said weight 
suspended, a chain or the like forming part of said hold- 
ing means, a wire, having fusible links extended about 
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the ceiling, one end of said wire engaging a tension doe- 
vice for said chain, a pivoted lever forming part of the 
tension device, and a connection between the lever aad 
chain or the like. 


FLusHING APPARATUS.—Fra P. Gili- 
berti, Wood Haven, N.Y. The invention relates to 
flushing devices for closets; and the object is to provide 
an apparatus simple in construction, in which float valves 
are dispensed with, and in which the flushing weter will 
discharge under considerable pressure. The invention 
consists in a flushing apparatus, of the combination with 
a bowl of a stand pipe comprising a cylinder or tank, a 
controlling valve in the stand pipe between the cylinder 
and bowl, an overflow pipe communicating with the 
stand pipe between the contrulling valve and bow!, aad 
having a connection with the upper end of the cylinder, 
an automatically opening check valve in said connection 
and an adjustable air valve communicating with said 
connection. 


WRENCH. — William John Leach, 
Brighton, Wis. The invention reletes to wrenches used 
for applying and removing vohicle axle nuts, and its ob- 
ject is to provide a new and improved wrench which is 
simple and durable in construction, and arranged to ae- 
eurely hold the nut in place after removal from the axle, 
to prevent the greasy nut from aoiling the hands of the 
operator and from falling upon the ground and becoming 
soiled itself. The wrench is provided with an open 
arched jaw, th members of which have sot in their 
ends and an arched spring fasiened at its middie to the 
middie of said jaw and hugging the sides thereof, its 
lower ends being curve? upwardly and lowardly through 
said slots, whereby their extreme ends project within the 
inner faces of said jaw to engage the sides of a nut, 


BIcYCLE SupPport.—Woalter J. Smart, 
fouth Orange, N. J. The invention relates to racks or 
supports for bicycles, and the object is to provide a 
simple device adapted to engage and support a bicycle 
without attaching the device to the wheel or frame by 
means of clamps or similar devices, which not only mar 
the machine, but require a considerable time to adjust. 
It consists of a bicycle support, comprising a single strip 
of metal bent to form vertical members and horizon tally 
disposed members arched upward between their ends to 
engage a wheel, a base block secured at the junction of 
the vertical and horizontal members and a front base 
block secured to the ends of the horizonta! membera, the 
said front block having ite upper surface inclined down- 
ward in both directions from a line between its front and 
rear edges. 


Step LADDER.—Charles H. Dyar, of 
Ontario, Cal. The inventioi relates to step ladders, and 
particularly that class of step ladders in which the sup- 
port or brace is provided with rangs, and is adapted to 
form an extension of the step ladder proper by being 
swung on a pivot until it aiignus with the step ladder. 
The improvement con: ists of a ladder comprising two 
pivoted sections, one of which embraces the ends of the 
other section, the narrow section having above and be- 
low its pivot point outwardly extending projections 
whose faces are adapted to simultaneously enyage the 
sides of the wide section above and below the pivot 
point thereof when the sections are swung into align- 
ment, 

SuLKy.—Clarence Eugene Brockman, 
Mouut Sterling, Dl. The inveation relates t an im- 
provement in sulkies, and especiaily to an improvement 
in racing sulkies ; and the object of the invention is to so 
connect the wheels with the frame of the sulky that the 
said wheels will offer but comparatively little revistance 
when turning a curve, since the wheels will be so hung 
that they will automatically conform to the curve to be 
taken. A further object of the invention is to provide 
braces for the wheels, which in event of the guide arms 
regulating the turning of the wheels should break, said 
braces will act to prevent the wheels teking a position 
dangerous to the safety of the rider. The invention con. 
sists in a sulky, of a frame, hangers pivotally mounted 
in the frame and arranged to journal the wheels of the 
sulky, and guide arms attached to the hanyers, having 
sliding movement at their forward ends on the shafis of 
the sulky, whereby the wheels will accommodate them 
selves to the curves around which the sulky may be 
drawn. 

Pump. — Antoine Aristide Deipeyrou 
and Léon Joseph Rousselin, Paris, France. The mven- 
tion consists of certain features of improvement relsting 
to that class of pumps in which in lieu of a piston or 
plunger a bellows-like compressible chamber, made of 
India rubber, is employed by the forcible expansion and 
compression of which the ligaid is alternately sucked 
into the pump and forced to the regaired height. The 
invention includes various novel features. It comprises 
a pressure disk connected to the pump rod and adapted 
to compress the bellows chamber, the disk acting also as 
a piston to draw water into the casing surrounding the 
bellows chamber, so that water is forced alternately up 
by the bellows through the hollow pisten rod and up- 
ward throngh the casing surrounding the beliows. 
WINDMILL.—Jacob L. Rast and Frank- 
lin M. Rust, Gladstone, Il. The invention relates to 
certain improvements in windmi!ls, and bas for ita object 
to provide a mill of a simple and inexpensive construc- 
tion, which shall be strong and durable and not liable to 
become broken or deranged, having its wind wheel pro- 
vided with means for holding it normally m the wind, 
and adapted, when the wind becomes too high, to permit 
the operation of the wind wheel with safety, to be thrown 
out on the wind. In brief, the invention consists in a 
windmill, of the combination of a base piece, a shafi 
mounted to turn thereon and adapted to swing in a hori- 
zontal plane, a wind wheel mounted on said shaft and 
provided with a clutch mem ber at one end, a ciutch mem- 
ber connected to the sheft, a apring arranged to hold the 
clutch member on the wind wheel normally engaged with 
the clutch member on the ehaft, means for moving said 
clutch members out of engagement and gearing cop- 
nected to said shaft. 

Om WELL PuMPiIne PowER. -—George 
W. Grimés, Bluffton, In¢. The invention relites to de- 
vices for converting motion to pump actuating rods or 
lines, for the purpose of pumping of] or water wells 











—— 





Scientific American. 

















44 


which may be distributed over a considerable territory 
and in any direction from the power, and to successfully 
operate them in numbers, A leading object of the in- 
vention is te reduce to a minimum the friction between 
the eccentrics and the pump rod rings, thus adapting the 
device for the operation of a large uambecr of surround- 
ing pumpe at the expenditure of comparatively small 
amount of engine driving power. 


Electrical. 


ELECTRICAL APPARATUS FOR CON- 
Trotting Morton or Cranes.—John Aogustus Exs- 
berger and Alexiue Wilhelm Geyer, Berlin, Germany. 
With the introduction of the method of actuating, rais- 
ing and lowering apparatus of all kinds by electrical 
energy, it was felt necessary to effect a simplification not 
only in the general construction of the apparatus, but 
also in the appliances for controlling and regulating the 
working thereof. The present invention has reference 


* o > | 
to the — purpose heeymagneue in ope nt is simple construction of gun or pistol in which, as the tricity is “ Kxperimental Science,’ by Geo. M. Hopkins 
whereby the movement of a losd by means of cranes or | gun is fired, a water bulb or ball will be compressed and | By mail, %, Munn & Co., publishers, 361 Broadway. N. Y. 


travelers can be easily controlled and regulated by elec- 
trical energy ip a manner capable of ready supervision. 
With cranes having two separate motors, one for raising 
the load and the second for turning the crane, there are 
provided, more particalarly in electric cranes, two start- 
ing aud regulating resistances, and in addition for work- 
ing the brakes there te a lever for each brake. If now 
rheostats without antomatic reversal of the motion are 
provided, the engineer wil), under certain circumstances, | 
have to work six levers | 


Agricultural, 
GRAIN Separator. —John Wesley 


Woodraff, Wise, West Virginia. The invention relates 
to Improvements in grain separators, and has for its ob- 


ject to provide a separator by means of which grain and 
the like can be thoroughly separated, cleaned and graded, 
Tbe invention has also for its object to provide means 
whereby the several parts can be quickly and readily ad- 
justed to suit different kinds of grain or seed. A still 
further object of the invention is to provide a very 
simple, inexpensive and effective machine. In brief, the 
invention consivts of the combination with a vibrating 
screen frame, a hopper pivoted at its rear end and having 
an interlocking enygager-eut at its front end with the side 
bars of the ecrven frame 

RoTrary Harrow.—James G. Ferrill, 
Batesville, Ark. This invention is an Improvement upon 
the harrow for which the same inventor has already ob- 
tained a patent. Thix furmer patent consists essentially 
of two rotary harrows connected by a rigid coupling. 
The new improvement consiete in the constraction of 
the devices for coupling the harrows and the constraction | 
and attachment of the iongue or pole. ' 





Miscellaneous. | 
BepsTeap Fastesine. — Edwin F. | 
Tilley, New York, N. ¥. The object of the invention is 
to provide a superior fastening of that class used in con- 
nection with bedstead side rails constructed of angle iron, 
the purposc being to provide a device which is reversible, 
whereby the horizontal member of the side rail may be 
placed at the upper or lower portion of the vertical mem- 
ber. In brief, the invention consists of a dedstead fasten- 
ing, of the combination of a jeg section having two lags, 
and a pin heid between said lags, a side raii section hav- | 
ing vertically aligned !ugs adapted to fit within the space | 
between the lugs on the leg section, and a hook pivotally | 
mounted on the side rali section and adapted to align 
with the lugs on eaid section and also adapted for en- | 
gagement with the pin on the leg section. 
Prencrt HotpER.—Granville Bartlett, | 
Rasbville, Indiana. This invention ts an improved pen- | 
cht holder adapted for wear upon the coat, veet, or simi- 
lar garment. In brief, the invention consists of a pencil | 
helder composed of a main plate having its opposite | 
sides bent, forming jaws hinged to said plate and co-| 
operating with the jaws thereof and means for securing 
the holder in position for use. | 


Poot TABLE Rack AND TALLY.—)| 
George F. Goes, Walleceton, Pa. This invention is an 
improvement in pool tables and especially in the racks 
therefor, and the invention has for an object to provide 
certain improvements upon the device shown in a former 
patent iseued to the same inventor. In brief, the inven- | 
tion consists in a pool table of a series of oscillating 
frames movable one io one direction and ihe next in the | 
reverse direction,‘and provided after the first of the series | 
with projocting arms or portions arranged to engage the 
preceding or next frame m advance, whereby as the | 
frames are snecessively moved each will return its im- 
mexiiately preceding frame to ita original position, and 
devices controlling the passage of the balls connected 
with ard operated by sail frames 


SWEETENING O1Ls.—-Martin H. Smith, 
New York, N. Y. The object of the invention is to 
provide certain new and usefal improvements in sweeten- 
ing fixed and essential oils, whereby the general nature 
of the of} treated is not affected to any perceptible de- 
gree. The invention consists of phlorogiucin or glucin, 
C,H AH0),, forming « solution with the ofl. As hereto- 
fore practiced, olle were sweetened by dissolving in them 
by maceration, with or without the aid of heat and by 
the ald of acids cr alcohol, the sweetening agents 
saccharin or dulcin, or by adding «saccharin, dulcin, or 
eugar to an emulsion of the oils 

Spoot Wire FRaAME.—Russell Fraser, | 
of Brooklyn, N.Y. The object of the invention is to 
provide a frame especially adapted for holding spools of 


wire, the frame being so constructed that the spools, | &ms forming continuations of the extensions, the said cotton or linen cloths, some coarse flannels and 
when foli, or partually full, are heki firmly in place, and | #rme being return bent the vertical skeleton shank, the | more large pieces of coarse sponge ; two or saten tad 
, 


whereby when the spools become empty they can be ex- 
peditionsly aud conveniently removed and full spools 


substituted. The invention consists in a spool frame or | ranges upward and outward in front of the shank, and cold water. First take out all grease spots; this may be 


rack for wire, having breckete jongttecipally secured to 
a lock plate near each side thereof, each bracket having 
circular openings therein, said opentags being in hori- 
sontal alignment and adapted to receive spindles loosely 
paseed therethroagh, on which sr mounted spools wound 
with wire and angulor spring piates consisting of a shank 
member secured to sakd back plate at the rear of each 


| edges of the vamp or tip, likewise cramped up from the 


| direct the water into the cistern. With this end in view, 


‘end of a water leader, and comprising two legs or mem- 


_ for automatically changing the direction of the water| Names and Address must accompany all letters 


entirety presents a top of circular form and an inwardly th , query column, of i ti 


spool, and a longer tension member adapted to bear firmly 
against the wire on the spool, whereby a strong frictional 
engagement between said spindles and said openings is 
effected, 

Yarn Dyxgrve Macrerns.—Jonathan 
William Grant, Fall River, Mass. The object of the in- 
vention is to provide a new and improved machine for 
dyeing random or variegated cotton or other yarn ina 
very simple and economical manner. In brief, the in- 
vention consists in a dyeing machine provided with a 
revoluble drum comprising a series of longitudinal bars, 
| which support the yarn in hanks, bearings for the said 
| bars provided with a cam surface,a clamping bar for 
| each longitudinal bar and a lever conpected with each 
}e adapted to engage surface 
| Gn Cadniehe Revemnanentnr catenins “s The Garvin Mach. Co., Laigit and Cana) Sts., New York. 

7. ” 

Warer Guy. —John Walter Wolff, | pvinets peitt oy ihe De te Venue betncmtne ue 
Winston, North Carolina. The invention is an improved | chine Company. Foot of East 138th Street, New York. 
water gun, and the invention has for an object to provide | rye nest book for electricians and beginners in elec- 


Wusiness and Wersonal. 





The charge for Insertion wnder this head is One Dollar a line 
Jor each imaertion ; about eight words w a lime, Adver- 
tasements must be recewed at publication office as earty as 
Thursday morneng to appear m the following week's issue 





High grade well drills. Loomis Co., Tiffin, Ohio. 
For logging engines. J 8. Mundy, Newark, N. J. 
Marine lron Works. Chicago. Catalogue free. 

“UC. 8.” metal polish. Indranapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Handle & Spoke Mchy. Ober Latbe Co,,Chagrin Falls,0. 
Screw machines, milling macnines, and drill presses. 








cause a stream of water to be ejected from the muzzle, Stay with your job, and with your wages pay install- 

furnishing an effective and amusing toy. It consists of a| ments for a profitable olive orchard. Booklet free. 

gun or pistol provided with a bulb or ball and a bulb | Whiting’s Olive Colony, Byrne Building, Los Angeles, 

compressor carried by the gun or pistol and operated by | Cal. 

the act of firing. Wet Tool Grinder, Sensitive Drills, fur all light work, 
SHor.—Landlin Rieger, Ottoville, O. ———e ter Magee wet. ©. ©. CART, 


The object of the invention is to provide a new and im- 

proved son which con be chypysunufacard da | mare, Omuth & Ca; Lad, Bearer Fal Paw 
rable, retains its shape when used, and at the same time | tree to any address. 

is sufficiently flexible to insure comfort, The invention 

consists principally of a shoe formed of single plece of | vestigate Ramsome’s Concrete Constractivn, ”Bastly 
flexible material, and having ite sides and quarters | jearned, Liberal terms for exclusive rights. Ransome 
cramped up from the sole to unite the sides with the side | & Smith Co., 758 Monadnock Block, Chicago. 

® send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
AUTOMATIC CUTOFF AND FILTER. —Ed- | X¢* York. Free on application. 

ward ©. Fremaux, Rayne, La. This invention relates to| MANUFACTURING INVITED.—Parties with paying ar- 
devices for discharging rain water from a roof into a cist- SS ee wane tae = -7 = Same em and 
ern or similar receptacle, the object being to provide a}, No boomers ; no experiments; only practical ea. 
device whereby the initial flow of water from a roof, at | ness now paying, or which can be made to pay, a rea- 
the beginning of a rain storm, will be directed to the | sonable per cent. on investment desired. 

ground outside the cistern, thus preventing dirt and im- 
purities that may have gathered on the roof during a long 
dry spell from entering the system, and then, after the 
roof shall have been thoroughly cleaned or washed, to 


front end of the sole, 


Rises hhwies 


HINTS TO CORRESPONDENTS. 











the invention consists in a receiver attached to the lower 








bers, one of which is extended into {the cistern and the 
other directed to the outside thereof, and having means 


flow. or no attention will be paid thereto. This is for our 
information and not for publication 


Ho _ w _ b- | References to former articles or answers should 
nse SHor.—Edward W. Euge, Le give date of paper and or number of question. 
anon, Mo, The object of the invention is to provide @ | guquiries not Eaowered tn sensennhle time should 
new and improved horse shoe, arranged to permit of ‘Pe repented ; corvespondents will bear in mind that 
readily removing worn-out toe and heel calks and replac- some answers require not a little research, 
ing the same by new ones, without weakening the shoe t. 
or removing it from the animal's hoof. The invention | Buyers wishing to purchase 
consists of a toe calk and heel calks, each having an aper- ~— 
tured flange, key pins held on the shoe and passing | special Written Information on matters of 
through the apertures in the flanges, and keys for the 
expected without remuneration. 
pine for securely engaging the faces of the flanges and | 4. ccige American Su plements referred 
may be had at the office. Price 10 cents each. 


securely fastening the calks in place on the shoe. to 
aa Books referred to promptly supplied on receipt of 
Mutmeralte sent for examination should be distinctly 
marked or labeled. 





Designs, 


DgsiGN FOR A HANDLE FoR Spoons. 
—Austin F. Jackson, Tauntun, Mass. The principal 
features of the front face of the design are a smooth con- 
vex panel, a terminal bali with inturned scrolls. Beaded 
scrolls extend along down toward the swelled portion, 
which latter has marginal inturned scrolls, A marginal 
bead extends along the shank portion to the swelled por- 
tion of the spoon bowl or fork head and terminates in a 
scroll displayed along the edge of the latter. The prin- 
cipal features of the back side of the handle is a concaye 
panel, whose end is surmounted with the same terminal 
ball and symmetrical scrolis that appear on the face. A 
marginal bead extends along the edge of the wide por- 
tion of the handle to the swelled middle part, which 
lk. tter has a series of inturned shoots or buds. The same 
marginal bead which appears on thy front side also ap- 
pears on the back side of the shank, while a shell pattern 
of scrolls is placed on the broad end of the bow! of the 





(6896) T. O. Z. writes: Kindly explain 
why the days continue to lengthen in the evening to the 
end of June and December, while they shorten in the 
morning at the same time. A. The change in the time 
of the rising and setting of the sun throughout the year 
is due to the eccentricity of the earth's orbit. The sun 
being in one of the foci of its elliptic orbit, the earth does 
not move with the same apparent or angular velocity 
through its semi-ellipse, which causes the angular posi- 
tion of the sun to vary with the position of the earth in 
its orbit for every day in the year. The sun being ap- 
parently slow or behind clock time from about Decem- 
ber 24 to Apri] 15, when sunrise and sunset are at equal 
times from 6 o'clock. The sun then begins to be slow, 
and returns again to clock time about June 15, when it 
again becomes fast and returns to clock time about Sep- 
spoon or broad head of the fork at the point where the | “mber 1, then again slow until December 24. Thus four 
handle joins onto it. times in a year the solar and mean time correspond; at 
¢ all other times the sun is ahead or behind the mean time, 
DrEsIagN FOR A Spoon.—Austin F. | and as sunrise and sunset is recorded in the almanacs in 
Jackson, Taunton, Mass. This design is mainly dis- mean or clock time, the variation of the rising and set- 
tinguished by a handle, the cross section of which ting of the sun from 6 o’clock shows the amount of the 
presents a broad central corrugation and narrower corru- | sun's apparent eccentricity due to the elliptic orbit of the 
gations at the sides. The design also includes certain | earth, a small part of the variation being also due to 
novel scroll-like ornaments and beaded work. the inclination of the earth's axis to the elliptic. 


DESIGN FOR A CULINARY UTENSIL. — i 
(6897) C. B. A. says: 1. If you deem it 
Annie Leonard, Lawrence, Kansas. The design in its of sufficient general interest, I would be pleased to know, 


and downwardly projecting circular flange, the said top pasteboard make 
having a depressed center in which appears a horizon. nae = Dissolve pyle ng te in won 
tally disposed cylindrical member, and a loop joining alcohol : add lampbiack, 6 drachms: ceaniiienties 1 
with such cylindrical member at the ends of the drach; pumice stone, powdered, 3 ounces; rotten- 
atter, the top and the flange having numerous openings. | stone, powdered, 2 ounces. Have the board dry and 
The leading feature of the design consists in the utensil | tee trom grease. Sodium silicate, diluted with water 
having « circular top and the flange projecting inwardly | nq colored with lampblack, saspended in a little of 
and downwardly from the top at the edge. the silicate, makes an excellent slating. 2. Formula 
DESIGN FOR GARMENT HANGER. —| for laminous paint. A. For formulas for luminous 
Zephiren Duchemain, Haverhill, Mass. The hanger | Paintsee SuprLewent, Nos. 229, 249, 497, 589, 922, 939, 
comprises the wire skeleton top presenting the two oppo- | Price 10 cents each. 
sitely projecting horizontal members, the sides of which . ease 
have downward extensions, two of which are joined by a Doe lel ple pn ee 
crosspioce having a downwardly turned upper end, the | cay 4 receipt for cleaning wool carpets without removing 
forwardly extending member, that is composed of two from the floor? A. Have ready a number of dry coarse 


two members of which are continuations of the forwardly scrubbing or scouring brushes, some large pans 
extending member, and the hook-like termination which and pails, and also a plentiful supply of —_ bed, and 


| the members of which hook have rearward bends which effected in several wa Well rub the with 
e a piece 
| are joined to the shank by downwardly and inwardly ot hath evap end wachout wtih s hamsh an achh exam 
| curved bends that cross at the bottom of the hanger. and well dry each spot before leaving it. Or use, fo 
Nore.—Copies of any of the above patents will be | stead of the soap, a mixture of fuller's earth, gail and 


[JULY 18, 1806. 





TO INVENTORS. 
An of Sty yeas, ond 
tenis at and thotaand appiicatLous for pa 
laws and gn Sete continents, and to = 
ectunled teelities baventa everymbere A 
gaa tbe patent laws of United and all 
may be bad on and 
convempiating the securing of at Bome or 
—-. are invited © write to this prices, 
are low, in accordance with the times and our ex- 





INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Granted 
June 30, 1896, 

AND EACH BEARING THAT DATE. 
(See note at end of list about copies of these patents. 





4 

Seaisemetne ~ ay 
Amalgamator, F. B A D 
Anima! trap, &. ©. Flowers 
Antimony ores, apparatus for reducing, E. Krat- 














~~, 
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flit 








(furnished by Munn & Co., for 10 cents each. Please | water, well rinsing and drying each spot as before. When 
send name of the patentee, title of invention, and date | this has been done, the carpet may be cleaned by the first 
of this paper, method mentioned. 
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5 , H. See 
Boat detaching and recovering apparatus, EK. C. 


th ont anteneneheetnetantnlnienconpaialicednan 





J. T. Porter. 
controller for electric, H. 
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sy ; rack. hat, 


y . instrament, ¥. T. & G. 


A. L. 
of ee ‘skirt 














i cing 
ber..; oepe Secesece coe 

' ate. Ww. * 
P Bae nine. yarns McGrath 
Kla oo ra and making same, 
Ek c cirealt ¢ ques 

: h 
E bg voame. = : 
cs re macping $7 C.¢. Sieg a 
Ek e a ai, C. ‘. F a we i teeeee . 
7 ynductor “conduit, . Cummings. : 
ne eal conductors. means f protecting under- 
yp rvund, Dav vis & Crom oagrapseaze ocoetos? 
Flee’ ical distribution sy: G. J. Seott......... 
Ki de, galvenis oer . Sates 

re boot, J. i 
rie r limitation ation on. ES... eee 

kn ering magh de Tes thesaioe, W 

En nd fastening v ’ , 

HL Tri Mahl. «pees reseeseseesscs at taass tresses 

End ean oy ~~ 
ane ry engine. 


losive, W. F. Davis........... 563,140 
riinder, exnlog ‘Nash 563.051 








~ gniter, gas eeesees 

Rr . "aaaapaete for handiiag and en 

presi = cigs ke Mepa ‘ int 

Faucet sachet Sores some. Gates WSO Es 

Feet te! rong ed pean 3 aid: 

Fen | . 562.945 
562 


Fence liz Named for securing braces to wire, 


Fences, 5p‘ 


Bennett & MOWEPS..++-+++++++++ 


Fender. See car fender. 
Fertilizers, 


Fire piace he ler, 
Fish catching devi 
Flashing 4} ‘paratas, 


. MeCo 
Fire alarm, J. BR 3 . Backs = 
"Sipe 


i “ribut ime, Cc. H. Lyon 
E 





Fruit handing mach TA oestegeaneee 


Fuel, artificial, Gontner & Motter 


turnace. Petroleam burn- 


Furvace. See hot air fui 


vere e ? "* ‘MeGiehan 


Furniture ‘adjustable su 


Galvanic battery. K. 8. 
Game counter. 


Gate. See drive gate. 


Gate, Horn & Barly .....+.++-+* ++ 
Gear, tread, H. Ganswindt.. 


Gearing. a Cc. Terrot 
tienerator. 


gas generator. 
Gold coperatiog and aavin’ a 
Gold washing machine, KE. J 


Grain movirg devies, 
Grinding ma shine, 


Gan, machine, ¥, Neils 


Gan, rapid Oring, 4, A. ar.- 


Gun, water, J 


Hame tastener, UO. % “oles 
Hammock canopy pA 
Handle. See saw handle. 

Harrow, rotary, d. G. Ferrill 
Harvester, corn, 8. C. Schofield 
Harvester sheaf carrier. P. Hanso’ 
Hat body strecehing mochine, i, A. 


ner 


Wat brim te Ewing n sc 


er 


Hat sweat, Frick & St 


Solstinow my 
Jurment fastener, Wiesen eld 
o “ burner, electric hand lighting, 
Gas burner, electric hand lighting, 
Gas cut off for railway cars, etc., 
Gas generator, H. J. Burt 
Gas generator, acetylene, J. C. 
Gas lig acing, apparatus, loge 


Ww. O. Vevart 
Gun, breech ioading Dba 







t, W. H. Croft 





Bernei + 562.907 
G. J. “aia 562,891 


omson 
F. Wileox. ee-e ll 


F. nO. Plummer... 562,850 





‘coe J. Mait . * faa 
i] 
C. Ha rades.. edeueg ‘ re 












& A. Tur- 





Ha yor other doors, de" oie ‘for auiomati- 
ity 






paageows 180 
ile Fireplace "heater. 
ater. heater. 
He wis, machine ot latins. E. wees 
TAIG.... ....ccccccercccscosensese seesseceneeseees 562,914 
Hinge, P. EB. Cabaret eesdba . GI 
Hinge. desk, H.M Lambert..... .. 562,901 
Hinwe, lock, C. A, Donaldson 564,142 
Hoist and damp for grain or coal, P. Mul 562,844 
Hook. See Toe pad — 
Hose coupling, W. A. SMavePr........0-.e0+ ceesesss 562,855 
Hose, sprayers, Or spriakiors, chemical receptacle 
for, A. GatGBEP...:sesereaseset pes . 5156 
Hot air furnace, C. 8. Peace. poocaumuiindh qexeencecee EE 
Hot air furnace, D. McCowatt...........sccccosses 565,240 


Hot water heater, shepard rs Wihitiock 


Hyer xecarbon burper and — peerene. 


T. Gifford 


ine Ri, L. R. Oakes... 
Index for record books, movabie, B B. 


Iron. See Sad iron. 


Joint. See Metal joint. 


Jointing machine, J. R 


Kettiedrainer, M. J. Caswell 
Key fastener, J. A. Beebe ° 
Kite trolley, T. J. Rowers..........c.s-se+es e- 
Kneading machine, dough, L. Durand 
Knife and corn holder, A. ee ecccecess 
Knitting me ac bine, J. Johnson 






Lamp hange r. E. 
Lamp, wickleas oil, A. 


Lawn sprinkier, J. R. © ‘adwell. . 
Letter posting or stamping machine, coin ares, 


D. di B. Savorgnan 





THOMAS. .....00. 000000 evces 







Light recording mechanism, Knauss & Liggett... 562,834 
Linoleum, machine for aap continuous inlaid, 


». W lowe os 





Liquid Gupenainn apparatus, M. Vv. T 


Liquids in tanks, apparatus for circulating, Szon- 


tagh & Se hneider 2c cee ceocswesss 


bination lock. Padioek. wes 
Loom let off, narrow a 8. 
Loom picker stick check, W 
Loom shuttle, A. Isherwood 


Weeeee Seeercesensesees 


Lubricator. Petrus, for & Hegenscheidt.. 
Lubricator, J. Lj _ Sees 
Mailing case, A. BE. esanntinn 
Marlinespike, Fulson & Doyle 

Matrix assombling and diatribatingt machine, © 


‘orth 


M otal joint. A.W. i ee 
Methoxy- eo. 


Mill. See Crushing and 


Mine trap door, J. O’Brien ( 
Mining machine, B. Yoch 
Miter box, T. E. King.... 


Motor. See M 

Motor, L. J. Griffin 
Music leaf turner, J. 
Music turner, Carter 


Net holder, fly, 


Pe ‘nholder, W. uM. 











Musica! instrument. 
Stoner & 





Pen: fountain, V. MB. Mimieb.. 0022000000222 


4 Cole 
Poomanship, device for 


He ee ee ees erences ase 


facilitating, T. M. Watt.. 
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machine for, J. ‘seheis " 
motion heed cylinder, W. 
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Sorew ariver bis blades, ig LL sé 
van... 





et, window, = BE. Pinck- 


Shaft liner, Ww. D. ome 
8, apparatus 
— G. 8. ae Pies 


or standying motion of rapidly i 


us for mavufacturing insoles for, 


A EE Feocvces ese 
_ electric, M. Du Perow 
a they for SaneneeraS 
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dd ing casings in Artesian, 
on bor «a0» SOB054 


















TRADE MARKS. 
1, wearing, ong” Brothers. 


. Smith.. 





Disinfectant and apo E. a abebece 
and the ike BS udnut...... 





mba pepereten. 4 A. = ET bokaske vasmyare-Cres y bry - a 


burnisbing machine, C, 8. Stackpole. 
Pevhall 










Jewelry y fat ead holiow st 


Lamp burners, reg 
faleent, Imperial Granum Compan 
Lozenges, te a 8 eee. 


es oteer 
Sy, Aaa y & Krau pon} 
fruit, E. 





~y 
Medicine, kidney and liver, J. 
—_ > mt ‘apd the oo thereof, 





witch. See 
‘able. See Billard aed 4 table. 
be go 


— a —— & Company 
ie ee BI ee 28,515 


if 
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Yani 
SRA W. Dale.. 
signaling 





565,220 Telephone switchboard apparatus, C. E. Scribner 
felepbone owteneenes | eyavem, C. BE. seribner. ... 











Cc. O. Siebert & Compan 





‘or malaria, | ya com 


Compan 
lies for reoamatic Cuan. H 
otics for rheumatism and b 


mford 
‘or diseases of the liver. R. B. Philips.... 28,010 | 
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‘Sua railway, W.C. Keitbly.. 
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Totlet cand bath powders, Pacific Coast Borax 














& H. Densmore 


‘ead ica aaa gia: BS WU LG ANIZERS 

| Pertu y and ae articles. a Hudnut.......... 495 
goode, ie Hh ie qweamia, hair are used all over the worid. 

& Ws oo vo ccvsese. se Exclusive Manufacturers of Steam Ma- 

in the form of tab- 2, chines for Rubber Stam ps. We also make 

product used as a substitute for frei $1010 $100. All Stamp and Seoacil 

aye vormals Fr. Bayer & Tools eae  Supeties. on and Steel Dies 

se ndhtsaphagheaaidenbibs ednteseveresséneses for all Engraving anc 
mn & COMPANY «.. 2... eee ese n reese ceceuee . 205 

Pils, y. oes >» $7 stomach, liver and Die Sinkinglof all vOf all 3 eae 1860, 


TI Dawe... 23,513 “PEERLESS” 


Tires for hy a Sather eebidee. pneumatic, oases 


Tires sretdi yielding or pneumatic, Revere Rubber Com- 


pany 
Tobacco, jong cut smoking and chewing. B. Payn’s Transits ano Leveune Instruments. 


Sara arte itt ELECTRIC LEVELS 


ey aeerville ginger ale. as retreat: <ahe 
np obebe 000 6605s 0 edesecee cece soccescoseesese 477 


PRINTS. 
“The panene,” New York Consolidated Card Com- | the country. 
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tern for, W.G. Collins.... 


seneeeeeeee 





and 


as a BARNES’ ———= 


Se Upright e Drills 


eoee Complete La phony ing from Light Friec- 
ses a7) tion Disk Dri 10 





Sininte, conga, | THE J. F. W. DORMAN co. 
is wonopt x cous and catarrb, Saver Mec- a | 121 E. Fayette St., Baltimere, Md., U.S. A. 





WMadvertisements. 





ORDINARY RATES, 
Inside Page. each insertion « + 74 centea line 
Back Page. ench insertion « + + « $1.00 a line 


| Pe, 2 come classes of Advertisements, Special and 


wie f é | The ghore ang _onasaee : per agase tne << ohont eight 
, ete., apparatus for cleaning, Riche & Rivret ' words per line, 8 notice shows the w of the une. 
pe wrench. | cad to ont im agace type. “neravines may head adver- 


pe 
tisements at the same rate per aware line, bv measure- 
meni, as the letter press. Advertisements must be 


‘) 568,124 | received at Fubiicas on Office as eariv as Thursday 


morving lo appear in the 1ouowing week's tssne. 





OOD or ETHL WORKERS 


without steam power can save 
time and money by using our 


Foot and Hand Power Machinery 


SEND FOR CATALOG CES— 
A—Wood-working Machinery. 
B—Lathes, etc. 

SENECA FALLS MFG. COMPANY, 
695 Water St., Benecy Falis, N.Y. 


25,726 
| AMERICAN PATENTS. — AN INTER- 
‘ ae esting and valuable table showing the number of patents 
Ta Krave ne for the various subjects upon which petitions 
ave been filed from the bevinning down to December 













* 1 Contained in SCIENTIFIC AMERICAN SUP- 
" 3 J EMENT. No. 1002, Price 10 cents. To de bad at 
this office and from ali newsdenters 





SHAPERS-PLANERS 
MA HINE SHOP OUTE TS 
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at 
120 CULVERT $7 aT NNAT | 
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DEPTH CAUCE. | 


Price 
$1.257 Has narrow scale which can be used ¢ 
in aiadie or close to the end, or removed ¢ 
used separately. Fine finish. 


Catalogue of Fine Tools free. 
The L. 8. STARRETT co. § 
Box 13, ATHOL, MAss.,U.8.A. ¢ 


$999 SS O9SHHHHSHSSHS99H4596 ae 
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AUTOMATIC HEADING 
MACHINES 


25,705 
Bia Rivets and ‘tree Bianks 
Several Sizes. 
25.730 CompPLeTe Equipments. J 
The E. 3. ay gma MACH. CO. 


Box SA, 
WATRADURT. CONN. 


2 The Curtis Patent 
Damper Regulator 


Is the cheapest and most reliebie. The only 
regulator guaranteed to change direction on a 
Variation of k of pound steam pressure, it 
will control any damper. 


t#” Send for circular 8. PD. 








DOUBLE STROKE. 















fish, extracts. iye, ; 
yt G+: D’ESTE & SEELEY CO. 
EERO. 5005 cheese ~sansennemmanae prea _— 29 to 33 HAVERHILL . STREET, BOSTON 


& Geared Self- 


=o ‘eed. we Gena f ‘or New Catalogue. | 
oe ce oonkbenanan rapes szeriocmesse BAT. | w. F. & JOHN BARNES CO. | 
watch es, 0 ood gold “ya allyer = b oe 1999 Ruby Street, = ROCKFORD, 11, Mian 
ewelry “ompany epanasaneusennacuentinacce cogs +» BBM 
aa THE BILLINGS HAND VISE 


The Best Vise for Linemen. 


Drop Frged from Bar Steel. 
Interchangeable Parts. Parallei Jaws. 
Hardened by Spocial Process, 


Ww. H, Fos | G3” Send for Cirewar H. V. 

= oe mend THE BILLINGS & SPENCER Co. 
> CMMI. 5, vores etgneasqroccccess eeees 28,471 | Drawer 3, Hartford, Conn. 
Ointment or salve. na. beaitng. f. Hofele | — 


sites commen gina wie” DORMLAN’S 
hes, G. C. Liszka, Incor- 











“ PEERLESS ” DUPLEX 
PIPE THREADING 





©: oasi9 No. 3. 


seases, internal, Jennings & | 
“ pede ne Phangan po man MACHINES 
er Jonasson & Company........... Combination Bench and 
ieanst Pacific Coast Borax 
~— : - — op segepertion ss coecqseell 490 Pipe Vises. 
papapaceccsseseee a Continous Feed Ratchet Drill 


Bignal!l & Keeier Mfg. Co. 
Box 373, Edwardsville, iil. 








- > i a ol 
Sizes, 2 and 3 inches. Prices. 2% and W cents. 


NS 28,489 | For Book on C. F. RICHARDSON & SON, 


the Level. ‘po, Box, Athol, Maess., U. s. A. 
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vane 4 wf of Liquid. 
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fresess. Pump Guaranteed. 
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Me actos MINING MACHINERY 222200 


Sates iron Works, Dept. C. 656 Elston Av. Chicago, II! 
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In commemoration of the fiftieth year of publication of the weekly edition of the 
SCIENTIFIC AMERICAN, by Munn & Co., which occurs on July 25, a Memorial 
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